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ABSTRACT: Minicapputers are being used for student accounting incl ding preregistragion, scheduling,
attendaw, and bookstore systems in high schools of approximately 2000 students. A hardware
configurat? t card reader, matrix line printer, video display and\keyboard, central processing unit,
and e fixed and removable disc on one disc drive is operated by schgo secretarial and clerical per-
sonne supervised by a local school administrator, and programmed by district prggrammers. Minicomputers
in five high schools averaged 100 hours per month per migicomputer forlall appliZatiOns, with peak periods
- durihg April and October and slow periods during June and July. . A
. _ THE PROBLEM ° changes and errpr correction at the school sjite
. _ using an~P26 keypunch,
. MWhich systep of data processing is"best for . Py . .
student accounting in a district of several high Turnarbund tife, anothér problem, was im-
schools? This question is answered for a high roved by purchas{ng computer time from a local
school district of eight high schools with a ndustry on the seécond and third shift. Brawers
. "totat student population of 16,000 students and ’ Qf class-cards wer¢ removed from a twenty drawer®
| faculty of "708 teathers. The ;solution to the file anq trans?ort_ to the computer facility for
] problem is to’use independent pinicomputers at processing. Distri§t personnel programmed and
i . the local school sites and was arrived at by . bperated. the computear. N
’ trial and error carried out on a prove-that=it- ! * . . - ’ <
. B works_basis in ope school before acceptance by Upop consideratiod of the “improved service
other schools. The history of, the solutiop of » (resulting from the purchase of computer time) ,
. the problem is followed by a desoription at the gdministrators it twoladditional schools selected
+ ¢ | hardware configuration, use of persommel, sys= +to use the computer dyring the next year, 1973+
' tems, usage for a calendar year, conclusions, -t 74. The datg base wa increased frgm merely stu-
. and recommendations. * _ . dent names.and class sghedules to personal infor-/
N , .- ‘mation which was‘ printkd on the same card as the
. A HISTORY . student schedule. - . :
L7 School administratdrs'increased demands fbr: s Although many of theproblems of erfor detec= 7,
o error=free, real-time computer services Ras re- tion and correction hadlbeen eliminated and turn-
) sulted in a transition from centralized data pround time improved, thle desire for real-time .
. processing to decentralized data grocessing im processing .became appar L, especially for atten-
. the Glendale (Arizona) Union High School dance reporting and schefule changes. !
Pistrict. - - . . . A . \
. S , ’ .‘T'hree possible alterntives were studied:
b After an abortive experience. with outside Lease of a large computef to be located' in the
. chmputer services to acqomplish student accotiht= district officg; lease off remote printers and
- ihq by computer during '1971-72, only one_school gata input terminals for‘the schools, along with
 ahreed to éxperiment with a prepunched ciass- a .centrallzed processor ¥ the district office;
o ¢ ci¥d system offered by a service *ureau for "the or «Ieas_e of minicmputgr for each of the schools,
1472-73 $chool year. * - . where ingut terminals, pflinters, and processors
* ' 4 . would be-operated by sch¢pl stﬁff. )
' The 1972-93 acadeliic year began with coun= * . L
sellors ahd administrators effecting sg¢heduling . The. first alternative pas rejected becavse
ar{d sgheduie changes by, f{11ing in for‘:\s pro-. -+ °° 'it would mean a return td inadequa'te dernaround
' vilded by the service buregau. The inablility to itime. The, sgcond alternitive was rejected for
deltect errors made while fillidg in forms caused lack of reduridancy in thy central Pf?‘-eSSOf"if
madny inadequate printouts of schedules, rosters, _ the central procéssbr fajled, all schools would
arldgrade reports. - : be out of service. The |fhird alternative was
- .. selacted after a thoroudh ahd lengthy study of
*. | somewhat frustrated, counselors, adnitsfra~- minicomputers--and expefkmentation with one mini<
thrs .and‘of fice staff solved the error tion computer during the spripg semestér of 1973-7h.
afid cosrection problem by accomplishing Ychedule . :
- " 1 4 ~ ' *
N [ - 4 N ' ¥
14 . . : -
. ’ * . o 4 t‘ Lt e - " "
\)‘ . ~ . : . r . '/. , " N
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The experiment was acc%mplished with one
BASIC/FOUR minicompyter system installed in on
school for a rental périod of six months,

Jesting of the minicomputer applications to
the attendance system from February through Apri
was an outstanding success. Administrators in
five of the e-ght high schools asked for BASIC/
FOUR minicomputers for 1974=75. Scheduling,
grading, bookstore and preregistration systems
were added as the year progressed. By February
1975, administrators in all eight schools asked «-
for the minicompugters.

' ' PROCEOURES

. The minicomputer iri a high school is operated
and scheduled independently of oth®r schools and
the central office, however, centrdl office per-
sonnel train local school personnel and prograr
}he minicomputers.

! _The hardware configuration shown in block

diagram in Figure 1 is a BASIC/FOUR Model 350 -
Jata processing system. The Video Display Ter~

N minal inclldes a keyboard for data entry and a
videu displag for character djsplay transmitted
from the Cenfral Processing Unit at’a -rate of up
to 240 characters per second. The CPU is a micro=
programmed general -purpose computer with a 16K
byte protected core memory in which the operating
system software is resident. The CPU has 8K bytes
of. available user core memory. ¢#fhe Disc Memory
Unit gohsists of a fixed disc and a removable
cartridge disc on a single drive. S$torage capa-
city of each disc is'2.14 bytes., The Medium="
Speed. Characte? Printer is a matfix printer with
a printing-speed of 165 characters per second, or
60 full (132 character) lines per minute, The

Card. Reader reads 80-column cards at'a rate of
400 ‘cards per minute.
FOUR, an 026 keypunch i
cards’,

In addition to the BASIC/
s\used to punch 80-column

[P SURPIE WA

FIGURE }. BASIC/FOUR MODEL 350 WITH CARD READER /.
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ersonneil i ¢
:

-Records and attendance clerks and secretaries$ .
* are given an inservice training program of three i
: one-half days during the week before August regis-
tration. The purpose of the workshop is to famil~
iarize participants with gomputer components,
building gomputer files, and interaction of the
- operﬁtor with the computer via the V0T in effect-

N

ERI
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ing the scheduling, attendance and grading sys-

tems . Classroom presentations are followed by

actual practnce.on the copputers in the schools,
Although by~ the-nunbcrs instructions are developed /
for operators’ initial use of the omputer opera-

tors are instructed to rely upon t instructions

and qpeﬁ;nons appearing on the schEn of she VOT,

withothe jntention that the use of written in-

i
i

AY

i

structions eventually becomes superfluous. The *
Assistant Rrincipal for Student Services, in a

school maintains and supgrvisgs scheduling of com=

Al
puter usage for the s¢hool. . ‘
” )
Systems design is accompiished by the dis- ’
trict's Direczor of Data Processing worklng with. -
.

the persons directly ipvolved.. Every attempt is
made to consider the computer as a tool to help,
persgnnel actcomplish their jobs easier and to.
develop new uses for the computer. The result
that initially the same outputs as the manwal
Z}zh famlllarrty come’s

ss to modify old sys-’ '

is

ystems.are génerated, but
nfidence and the u:llungn
s and develop new systems.

One district fuil-tjme programmer, two part=~
time programmers, and fthe Diréoter of Data Pro- .
cegsnng accomplished the progragmming of the mini=
computers for the firsea two years. A second full-
timeé prograsmer was hired toward the end of the
secqnd year in order to snsure adequate pegsonnel
when three more manncomputers are installed in ,
*he three remaiming schuols for the 1976 17 school
year,

In addition to programwnng programmers train
new school personnel in the operation of the mini-
computers and in correction of.errors,

e SYSTEMS . :

The systems presently operational are pre-

egistration, scheduljng, attendance, grade, and
Looks tore \ B . )
/ rerg ion
The  Preregistration System is a system for )

capturing student subject requests and alternadtes
for both semesters af the followjng academic
year, and producing a preregistration requesg/
alternate form for'each-stident aqd a master
schedule for the 16cal school staff.

The system rs lnltlallZEd when the student - .
crrcles desired subjects on a preregistration .
form showing all possible subjects. In addition,

students fill in a personal information form on

the opposite side af the list of subjects. Each

preregistration sheat is checked and subject num-

bers, including requests and alternates,
corded by a counselor, or asdistant,
right hand corner of lhe preregnstratlon form. ‘

After checking, the_s¢hoolxdata processing con=
troller keypunches a student name card, request
card, and alternate card for each student ’

The data processing controller reads these N .

. cards along with 3 set of subject name cards into | !

:he card reader to build files on a removable . N

"preregistration’ disc whlch contains all pro- v

grams and files .necessary to'preregister students s
.

l
in t:;el;:;r < %




in a school of approximately-2000 students,
files are then used to produce course tallies,

aad* 1ists of students by subjects requested and
combinations of subjects requested.
. The assistant principal uses these various
. reports to aid in the development of a master -
schedule.
pleted,
is printed for each stddent and used as input to
, the Scheduling System. - ' f

. -

Scheduling *\ ' .
-

dent name cards,
and th¢ master schedule are input and prnnted
R4 student schedules are output

N

The System is inivialized when < master

. schedule deck of cards s keypunghed by the school

. N data processing controller Each card contains

the” subject number, section number,

" “room number, credit

subject in the master schedule.
is sorted by perrod.and r produced forty pimes

'iEW|lh soler coded ''alass cardgy for.each per:od
- The cards are again sorted to obtain a set of

class cards for each subject and section. - N

v

Considering a list of subjects offered each
,period, the student formulates firgt and seéond

thoite schedules on thé lower. part of the Student

Alternate/Request form. '

A student's schedule--preferably the first

choice=~is built by placing a class card for each

subject requested behind the student name card.
- : A clerk checks the eards agannst the student s -
Request/Alternate form.

Sometime before these cards are read into a

N - s : sy -

) inserted be-
During Hdy and June,.

~disc file, a counselor numbpr card is
hind the student name card.
student, personal informatio,
six cards. These cards ar
of persoral informatiofA on-the same disc ag the
\. . student schepure file and .the magter schedule
o cfile. This. d;pc ns calied the Student Master

P'SF' .. .t . ‘ .

s keypqnched intor

Seven rard copies. of student sthedule angd per=
sonal,information cards. are’printed durung August

and_a¥% new students gntet school throughout the

, «  “semester. New ‘schédirles are printed also whén
- 4 students have sthedufe changes. ' - .
.: : Agfendgnce- ' -[ . A *
. . R .

.

- T .

The AtTeddance $ystem input is prepunched
attendance cards ¢ontaining student number,
‘dent, name, teacher name, period, subject and

. section number, and semester. Each teacher re-
‘cejves a complete set of attendange cards for -

' ch class, inserts attendgnce cards far absent
. students in an envelope, and places the enye|0pe
L]

e ,on a clip.near the door, or at a station, fo be

. pncked-up by an attendance office runner-each

-

period. These cards are read into the computer
o4 . . . ', > -.
. ! N
. . .
N > :
. ,
Q ‘. '
FRIC - e .
oo o o . o )
* . N . »

These

grade level and period’loading,%a conflict matrix,

when the master schedule has been com-
a two=part student request/alterpate ford

The Scheduling System is a system whergin stu-
student request/alternate cards,

teacher name,
track, and semester for each
The \deck of cards

read into a disc f|le-

stu- -

.

“each teachgr by subject and total,

.

.

and returned to the ‘teachers' mailboxes before
the erdd of the day.

Each beriod, the attendance office clerk
prints three reports on the minicomputer. The
first repért is a list of students reportéd ab-
sent for that period, providing that is the stu-
dents' first period of the day. The second
repont, is a list of students who have been pre-
sent the periods before thig period but are re-
ported absent this period. '

The third report is a 17t of siudents who - *
are absent the periods prior to this period but
are not reported absent this period.. Patent
names, addresses, and telephone numbers are in- -

_cluded in these reports to hélp attendance clerks

maKing calls o students' homes.
. .i \ . )

At the end of the day, an attendance clerk
produces an aggregate report showing every stu=
dent absent one or more periods, the day's atten<
dance pattern for each student, parents' names .
and telephone numbers, counselor names and the
ADA pe‘iods for each stuagent. . s

. .

3

" . .

Two attendance reports are printed at the
end of .the month. The first repdrt provides a !
profule of a student's attendance by day asd
pernod ‘of the day. The second report provides .
statistics depicting the accumulation of student
absences by grade level, and is used in prepara~
tion of the State ADA/ADM report. .

Grading
The Grading $ystem has student grades as ifput *

and report cards, grade distributions, and per-
manent record labels as outpul.-

- - v

rade on the
he, semester.

The teacher PETRSTINE s tudent’s
attenddnce card on the last day_pf
Grades are sorted manually into 3's, 2's, 3's3
4's,°5's, 6's, and 7's; and entered through the
card ;eader into the, students grade file on the
Gradin§ystem disc. Corrections are accomp1|sh-_

ed |nteractJvely through thé VDT Keyboard

A roster showing stddents and grades is pr-nt-

ed for each teacher and is used to verify grades.

After verification and-a short period for_cor<
rections and changes, grade distributions : are
printed showing frequencies and percentages for
Then, per=
manent record labels are printed and attached to
students' perflangént record cards,
8ooks tore 3 / L
The Bookstore §¥§tem has two elements: a |
bookstore $orm for each student.at preregistra-
tion in August and accounting of alJ school

- activity funds. . . >

The s den; bookstore form is printed from
data ig/the student schedule, personal informa=

. . ]
tiong”and master schedule computer file which

conta:ng\pruces of bdoks, materials, ahy fees

, Jfor tach subject and section. . . }

L4




ing July and August, had little activity during’

, ‘June, and was faurly uniform through the remain-
T der of the year:, . .- .
e, Grading was accomplished during January,

March, May, and October, with no activity during
August and September Gradang accomplished dur-
. . ' ing the months of February, April, Juhey July, -
. Novetmber, and December® tons:sted of cprrect:on of
gradks, printing permanent record lhbels, and'
grad¢ distribution reports.
- . :
Q . [
“ ] -
“ERIC .
oo roiizio o . \
b ~ & . ‘

" ' in Tables 1 and 2.
{
TABLE . AVERAGE NUMBER OF HOURS (ALL USES) PER
. MINICOMPUTER FOR THE MONTHS OF "JANUARY
THROUGH JUNE 1975 .
MO NTH
. __SYSTEM , J F M A My
. AN .0 v
- Prerqgnsiratavn . - el 17 °27 22 1
. Schedul ing 35 25 12 257 11 30
T
v & *Attendance 35 48 sh 6348869 21, ,
. Grading' 18 1 1Y 9 5
Bookstore 3 1 1 2 2 .3
. - Other 12 1b 17 17 13 b
TOTAL 102 90 +112 140° 1267 7
’ . ' , i - v
. TABLE 2. AVERAGE NUMBER OF 'HOURS (ALL MSES) PER
. MINICOMPUTER FOR THE MONTH OF JULY
¢ THROUGH DECEMBER 1975
L) .
Ty : MONTH
s . SYSTEM - J A 5 -0 H——D
Prereéistration - -t - - -
Scheduling 51- 8 50 43 28 31
Attendance ’ - - 62 68 60 52
Grading . . V- - n .j 1
Bookstore . 2 8 2 2 5
Other’ S 9 9 20 A 8
‘e TOTAL 59 103 23 144 109 97

1 PR I (‘
* FE

e '

- \‘ﬁﬁr School aotivity fupds are updated periodi- °
cally through the VDT keyboard. The bookstore

. manager or assistant produces a report on the
financial activity at each update, a report of ~

“ e lactivity by account number upon request, and a

monthly cash analysis summary.

COMPUTER USAGE FOR ONE YEAR /

The average number of hours the five mini-
. computers in five high schools were used for each
systém during the ‘calendar year 1975 is shown

. Inspection of rhe tables rey gls Jhat the

- Preredistration §1stem was acce TlSth‘bugln

+ , .ning ih February, peaklng in Aprll and F:nnsh-
ing in June,

, - F
§ghédu||ng which consists of Jssngnung stu*

. dents to classes and changing schedules was
continuous throughout the year with peak per-
iods during July, August, Spptember, andiOctober,

. and slow periods during Harch_and May.

The Attendance System was non-operative dur-

(N IR

.

»

Bookstore activity was fairly uniform over all
months with the exception ofiAugust when the stu-
dent bookstore c3rds were printed. The other
months Sf the yegr were devoted to activity fund
accounting,

The 'Other'' category of usage includes tese?
ing, instruction, and programming. Testnng was
not systemitized within the schools dur-ng 1975-
76 but will be systemitized in the schools ‘dur-
ing 1976-77. .

N

Instruction using”the BASIC/FOUR computer - A
was developed experimentally in one high school
‘during *1975-76. - ]

As shown in Figures 2 and 3, when all-uses s
.are combined, the average number of‘hours used
fluctuates s-nuso:dally around an’average Qf
approx:mately 100 houss,per month*pef minicom=-

puter,” with max it of over 140 hours during 3 .
April agd'October and minima of approximately . -
90 hours: doring February and 60 hours during . A
Juty.” .« o . ,

. P " . . . 4
FIGURE 2.° AVERAGE NUMBER OF HOURS EACH MINi- -
! COMPUTER WAS USED IN EACH SCHOOL .

FROM JANUARY.THROUGH JUNE OF 1975
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If an operational month is considered 20 days '
then five hours per day b5 an average operationa ¢ - .
day. Consequently, thére were 7.00 and 7.20 . 1
houts per day in average operational days in
April and October, respectively,, and 3.55 and .
4,85 hours per day in average operational days AR f:}
in February and Jung respectlvgly .

. " . ’ . . . '
Experience has shown that five to six hours * :
of operation is 4 full operational day. "There- ' . !
fore, operator hours were shifted to operate ¢ « . 1

over a day extepding From 7:00 a.m, to 6:00 p.m.
-with operation. on Saturday at the end of each .
monthly attendance period, ’ \

-~ » . -,

!

t
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COMPUTER WAS WSED IN EACH SCHOOL
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CONCLUSIONS
. y -
Consideration of the history of computer
applications and accumulated usage of.student
-accounting systems suggests two major conclu=
sions. * -

1. Student dccounting can be accomplished e
on a minicomputer within local high schools of
approximately 2000 students operating indepen-
dentiy of a central office s?stem. .

\J

5. One full-time programmer should be hired
for four or five high schools, with one or two
part-time programmers for special assignments.

A}

6. Local school administrators responsible
for scheduling computer usage should be trained
on-the-job. ..

7. Providing that a positive attitude exists,
present clerical and secretarial school Staff
should léarn to operate the BASIC/FOUR minicom=

" puter, .

UTLinG SyStEms can be 7
develogad by district office personnel working
in close coordination with local school admin-
istration and staff, - :

° . RECOMMENDAT LONS

‘ .- 3

@

E8erience gained with five minicomputers in.
five high' schools suggests several récommenda~
tions for schoois gnd school districts consider=
ing the acquisition of computers apd computer
personnel, .- . . .

e

v et w e,

¢

44:_-:——-1@

" e

1" I addition to cost, acquisition of com-
puter haddware should be based dpon the exper-
iences of both.local school staff and central
office staff.

.
O ane

2. The district administrator of data pro-
cessing sppuld have a.broad experignce in stu=
dent accounting” systems both manual' and.auto=
mated, . ; v

- l‘-s,‘“‘ ‘ .7. *

. * N [}

I

3.. Development of a system should\be acgom- 7'

plished at one ‘school site before adoption by
all schools. [ U

-

Y w .
thould be essentially the\same in
should also allow for local, -

-

- L, A system
all schools, but
school #tdeosyncracies.

-4' »
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T MY SCHOOL - MY WAY v i
. \ '
Raymond R. L1bner « ' '
Y . Elmvood Park H1oh School, Elmwood Park, I11linois| 60635 . -« :

] . 4

It is poss1b1e to bring school and computer personnel together to initiate an exchange of concerns
and ideas that can produce an éxcellent workinn relationship and an outstafding array of services to the -

N school.

What the school administrator and the gomputer specialist must reqognize is that*the school must
"call the shots." ,The school admiffistrator must take the position, "My ScHool - My.Nay."

An ideal -

situation occurs tf the system can be operated with mimimal spec1a11st assistance, once the procedure has

been established.

At Elmwood Park Hiah School in Elmwood Park.

I11inois (U299 students) the svstem is .

operated essenttally by the secretarial-clerical staff, under the” direction of school administrators,
with assistance from specialists only when new programs need to be written or ex1st1nn programs amended

-
.

’

. It is possible to bring school and computer
personnel tonéther to initiate an exchange of
concerns and ideas that can’produce an excellent
work1ng relatiopshio and an outstanding array of
servigces to the school., .

Ten years ago the principals of- Elmyood Park
High School in Elmwood Park, I11inois™(1200
students) approached the director of data
processing at the local community college and
asked for assistance in'jnitiating student. .
scheduling at the high school. The principal”
was a heophyté 'in the use of computers.® Thanks

patience and intergst of both.yersons,-

]

-an evo]ut1on_nftp4ann’ng eénsued over “the years,
"gs§u1t1ng in an impressive growth of compyter ¢
rvices at ETmwood Park that has become.a\|

model for numerous other schoo] d1str1cts an
I]]1noas .

, Nhat the school adm1n1strator and the
comouter snec1a11st recoﬂn1zed is that the
school must "call the shots.” The admin-
istrator took the position. "My School - My
Nay." . i a

The computer specialist, today as years
ano, needs to use his tatents to improve the
proéesses by which the school staff attempts
to serve the students of the school. The most
elaborate data processing system is a sham if 1t
ddes*not improve the educational process at the’
lTocal level - the school hui]d]nn and the clasg-
room,

. Computer servicet at E]nwood Park High
} - School have evolved over the p&st ten years -
through a process of "learning by doing,” from a
point of the school's having ne'equipdent and
. 1ittle knowledge of what could,be accomplished. .
to a point-of having its own mini-lomputer. The
high school-has an on-line data procgssing system s

i

S | {
f
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‘obstacle of diffe

that serves-both fhe $tuden@ functions ard the
financial functions. . ) v
- .Each of the rograms has been developed at
the request of thg school administrative staff.
Because the school administrators are experts in
their field and bgcause the data processing
personnel are expgrts in their field the Key to
producing a succeqsful and owerat1ona1 ‘program is
understanding each] other's jargon. When the
ences in terminology or in
subtle variations |of definition have been over-
come, the developgent of workable programs
proceeds apace ang provides the administrator
with what he need3, rather than-with what the
computer specialigt thinks the school needs

(or what the_spec St presumes hg can pawn off

-on the district).

An ideal situation occurs if the system can
be operated from day to dav and vear-to year with
minimal specialist assistance. oncertbg procedure
has been estahlished. At Elmwood Parl Hieh School
the system is operated essentiglly hv the
secretarial-clerical staff, under the direction
of schoot adninistrators. with assitance from
snecialigts only when new proarams need to be
written or existinn, proorams amended. ! 4

Most of the hardware at Elnwood ParL High
School is situated in a smalV, cubicled area
(9 ft. x 20 ft.), adjacent to the principal's
office. It_ ogs1sts ofs

I. keypun h "~ Genesis I

I1. Card Rdader - Four Phase Systems, Inc.
A. Hopper and Stacker (1000 cards)
B. 300 Cards Per Minute

I11. | Tape'Drive - Four Phase Systems. Inc.
A. 1601 Bits Per Inch

- e o
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Potential Conflict Matrix
Reverse Verification
Pre- schedul1ng Edit

Disc Drive - Four Phase Systems, | c e

f

q.

h. Main Scheduler' _
-

J

k

A A. 50-Million Bytes (50 Megabytes) *
V. Core - 72K .

.Master Schedule File
Student Reject Listing '
Student Schedule Listing

VI. Printer - Four Phase Systems, Inc. %
A. 600 Lines Per Ménute |

)' 1

VII. Interactive Video Display Terminals (5) ! 3. Transfer Data Via Tape to Four Phase , -7
A. Connected Bétween High School Building at High School ‘
. ] ) and Adjacent District Office y ! . )
’ B. Located on the Nesks of the Secretarial- 3 C. Scheduling - Second Semester ¢
4 Clerical Staff Responsible for Specific . .
Functions - ! 1. Modified College-Type Self-Registra-,
: | ' tjon
Most data are handled via.the video display x a. "Protect" Student Seats in All-
. terminals. The card reader i3 utilized to enter ~ Year Courses
program instruction data 1nto t?@ system Infor- | ~ b. Permit Changes in Schedule As
mation is available fo thie staff via thg terminal | Seats Are Available in New or
and/or via hard copy from the.printer. Theedisc i Continuing ‘Coursgs
drive provides data storage and daily access, with é , 2. Process all Data On-Site on Four
back up security made posszble bysthe tape dr1ve ) Phase Equipment -
The computer 1ang¢$ge used at EPHS is COBOL. i . C e .
- RES .+ 4 D.' Printing Operations

Software services are pfovided by data -+
process1ng spec1al1sts with Midwest Systems
GFoup, Inc. of Downers Grove, I1linois. TR;1r N
d

1. Student Schedules - -
2. Class Lists - < .
3 .

personnel~Jhtlude professwona] educators a Count of Seats

. technicians who are constantly reminded of a. Course Order | [
d1stcht ‘administrator's prem1se, "My School - v b. Teacher Order
My Way.* o ot 4. Room Utilization
: h . 5. Teacher Utilization «
The full‘range Bf services available to i 6- Student Reteipt Report -
Elmwood Park High School and to €lmwood Park . : N -
Community Unit School District 401 is” listed 11. Grades TN
as follows: . .- . . _
N ! A. Grade Scanning Sheets

"STUDENT ACCOUNTING ! B. Class List Proof Sheets w/Grades ,
. C C. List of Students Who Did Not Receive .,
~ 1. Student Scheduling @ Grade for Any Class
» . D. Print Grade Reports . e
A. Management'Listings . - E. Transcript Labels . o
1. General Information : ‘ 1.. Grades B
. a. Alphabetical Sequence '’ © - 2. Credits
. b. Year-in-School Sequence ’ 3. Semester Grade Point Average .
. c¢. Birthdate Sequence . 4. Cumulative Grade Point Average
: : d. Counselor Sequen © 5. Attendance , N
e. Homeroom Sequenc : !
. % f. Disaster Station Sequence * 1k, Réports and Summary L1Stingsﬂ oot
g. Locker Number Sequence . 41 i .
. . Report Cards : . N
2. Disaster Stations Hopor Roll e =
3. Homerooms . . Fafilure Lists '
. 4. Counselors ) ' Incomplete Lists . o
1 g. Address Labels i .. Copdition Grade Lists ) .
: < .. Random Number Lists anﬂ {abels - o Médicals B :
; 7. 1.D. Cards , . NoiGrade‘Lists . g o
. 8. Locker Assignments \\ N Audit Grade Lists : Lot
. - oo g Withdrawal Lists L
8. Schgduling - First Semester\ Grade Distribution tists ¢ .

Rank In.Class
Disadvantaged and Handicapped Report

T, Keypunch Basic Data at EPHS
Driver Ed State.-Report

2. [Diagnostit and Initial Scheduling

IODVDOETIrRLW=—ITEOMMOOP>

.- Operating at IBM 360 Faci11ty (0ff- Staff Roster . .-
site) N Student’ Telephone Directory
) a. Course File Library Film Reports, L1sts, and-Labels
.o . b. Teacher File . District-Wide, Labe]s (Sorts for one per
c.’ Student File ' \ family) R
. q' Ta].]y' ' . B )
« 2 1; . ! ’
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. a, ~B. Daily Attendance Worksheet

. " .
IV. Attendance Reports and Lists .

A. Daily Attendance Scan Sheets

1. Ab}ences and tardies for
each mod all day

C. Absence Roster

1. Basis for daily attendance
record for teachers
2. )nforms who was excused,
unexcused; absent for:full day
or-part . v
D. Monthly Atténdance Detailed Listing
L
1. .Lists each student with any -
. absences, specific days absent, and
whether excused or unexcused .
R « . »
E. Monthly Attendance Summary
‘F. Beginning and Ending Mods Matrix

[
1. This*job control reorganizes mod
> times for students with changes in
their schedule

-

-V. Updating Capaﬁi]1ties on CRT Terminals

1 )

A. Student General Information, (name,
address-, phone, parent-name, locker
number, disaster station, homeroom,
birthdate, year in school, séx, grafle
s¢hool origin, total minutes attending
gchool, di%advantaged &nd:handicapped.
codes, total 6-week grading period
absences) .

| -

. B. ’Scheduling 4

Add and Delete course from'student
file and also from student schedule -
2. Display Class. Lists® ’

A

- . . 3
’ %. ‘gradeé , PN
. redi ts ¢ \ i A
E. GPA's \ S N b
. f. - Attendance ' sy e .
G. PRS-Prints whatever shows Or*the
. -terminal screen .
. FINANCIAL ACCOUNTING | ‘ .
I. Reports and Summary|Listings L
i ) :

v - .;". (7]
A. Master Transactjon Listing - Begin-
ning of Fiscal-¥ear °

1. Purchase Order Number Order R
2. Account Number Order: :
L - ) ”
B. Current Transaction ¥istings [(Each
_"separate account:by Batch Number)
"¢, Budget File Listings - A1l accounts and
balances of each v \ A
"G. Program Budget Listings - Sub Prgpram.Order
E. Daily Transaction Run . v
1. Print Purchase Orders
2. Daily.Transactions Entered \\

tount Activity Analysis

. /Statement of Revenue and Expenditure
7 Financidl Statement .
-1. Actount Dictiona

J. Receipt Report .

K. Insurance Report

- 1. Alphabetical Order B
2, School Order .
3. Department Orger

L. [Inventory Listings

Inventory Number Order-

Schepl Order *

Roofi within School Order
sificatign Code Order
cription Order, -
Description within School Order

.
v swN —

Ji1. Bill Listings

A. ‘Anpual Bill List (Beginning of Fiscal
Year) . .
8. 'Monthly Bill List

.C, Paid Bill Labels
{11. Vend@r Listinas . ‘.

A, ,Vendor Order - ’
B. Vendor Order with Remittance Address
C. Vendor Labels . ‘
D. Ajphabetica] Vendor File Cards
4 o
1 The services enumerated have evolved from
small beginnings. Ten years ago“the computer

. sppcialist at the community cdMege performed

a valuable service to one of the underlying hich
~ schools by installing a premise in the mind of
the school principal: that thk use of data

‘. processing_should be at the command gf'the user.

“My School -, My Way" focuses the spotlight
. on the school, not on the computer. The user is
in control of the system. :
- . )

. ™ -
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. ‘e PLANNING AND IMPLEMENTATION OF ] toe .,
L - ’ R MANAGEMENT INFORMATION SERVICES -
. FOR SCHOOL_DISTRICTS IN ,MINNESOTA *
) ° > .
. +«Jack B.sHoffman : ) * '
Coordinator/MIS Planning § Implementation -
\ . MECC - v
. ) ) . * ' ‘ ’ -
“ - : p . ’ . : ' © .
) . ABSTRACT: The ambitidus progect of providing séhool districts management infoéﬁation ser- ,
svices (MIS) in Minnesota is being accoriplished by Minnesota Educational Computing Consor-
. , tium-(MECC). Some of the questions tp be answered are: *What is MECC?; What .aYe thé sys- ' o
' tem development plans?; How will MIS be implemente&i——« —_— - —— e —— .
> & ¢ - e :
| o e e . T S - . R
! & ORGANIZATION ’r *  tion systems in the context of the complete . o
A ' continuum of educational levels, elemen- ,
Minnesota Educational Computing Consor- tary/secondary/post-secondary. The need to -
tium was established to‘provide computing do this has grown as computers and informa-:-
facilities and support stdff to serve the tion systems assumé increasingly more sig- *
needs defined by education, and avail e nificant roles not only in the processes of
. equally to all students and educational in- instruction and research within education-
. stitutions in Minnesota. Regular member- al institutions; but also in .management and
. °ship in this consortium consists of edu- administration of these institutions.: Zhis ‘
' cational systems which, ‘in their joint need for comprehensive planning and sharing
lf' v jurisdiction, represent all of -the public of resources’ by education at all levels has
\ - +educational entities in the State of.Minne- been accentuated further by the growin
" sota, These include: the Minnesota State technological and economic feasibility of |
| Department of Education (SDE) representing communication networks which permit inter-
\ public¢ elementary, secondary and vocation- connection of computing terminals and fa-
« a1 (ESV) education; the State Junior Col- cilities throughout the State. A
lege, System, the State College' System 4nd . . : .
the University of'Minnesota, representing . .
public higher education. %he State De~ PURPOSE OF THE CONSORTIUM . oo
' partment of Administration is also a mem- . ¢ g ‘
| ber of MECC. 'Hereinafter, these will be, _ In meeting the general, objective of the
\ calted the "hmember systems". In;addi- . . organization as stated above, the specific
| tion, private educational ‘institGtions . purposes of MECC in-serving [the member sys-
v \ .can use services of the consortium. tems are as follows: . e
The MECC Board of Directprs is re- . .+ To ensure effective co puter services T
| * presentative of the joint pqﬁers,agenciQS< * to all students and fagulty where a . v
T with two members <€from.each of the public ' coppﬁter is' needed either as a tool .

; higher education agencies; six members
from the: Department of Education (re- !
presenting elementary, Secondary and vo-
cational education); three members are

o appointed by the Governor and one member
. appointed by the Commissioner .of Admini-
“ . stration. The private education seCtor
! is represented by one of the Governor's
appointeés.

RﬂTIONAﬁE FOR THE CONSORTIUM APPROACH

‘

, © The concept of forming an education-
al computer services consortium was a
logical extension of planning efforts
which occurred oVver the past several .
years; Earlier planning repoxts stressed
the need to view comp&{fng and informa-

Y - . d

- .

P e

2 © - !

or'an object of instrugtion.

LI v
. To ensure effective hc
puting and information

faculty and students for research,
‘where research is part of the aca-
" demic program of an institution..

ess to com-
services by .

+  To assist the systems of education
and various coordinating agencies
in providing meaningful information
which will be used:in formulating
effective educational policies by

+ governing boards and the executiv
* and legislative branches of govern- :
" ment. . o :

+  To provide Leffective management in- -
formation sgrvices (MIS), including
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o adm1n15trat1ve data processing, for
the. management of educatién and ed-
ucational resources at all levels.

, Thg remainder of this report will
- address MECC- MIS

REGIONS , .

A
.

. The implementation of Elementary/Sec-
ondary/Vocational (ESV) Management Infor-
mation Services (MIS) will be completed
on a regional basis.” Thif concept keeps
gqvernance closer &o the user, a definite
concern_of most d1str1ct§ In add1t1on,
the logistics of ‘delivering sewvicés to the
districts becomes more :eal1st1c

. Of the seven regions wh1ch have been
. created, two encompass the M1nneapolls/St
Paul me:gypolltan area with 'the other five

servicin non-met?opolltan or out-state re-
gions, ..
FoJ} maJor factors considered in de-
. f1n1ng the reg1ons were'- R v, .
< 10 Gengraphlc N
. . 2. ..Number. of districts -
. "3._ Number of students
> '. % 4. _Presently existing organiz
. tions| °

|
. i

. . One of the two|metropolitan reg ons\, TIES
+ (Total Informagion Educaelonal %ys;ems),
has been in exilstance since Presently
.there aTe diptricts with enrollment °§n
s fo 000 stﬁdﬁnt utilizing the1r service’

.t The, other medtropolitan regi METRQ-4I,
. has five of ,the largest d1str1cgs, $ members-.
The non- metgopolltan reg1ons’ha e #dstab- <
"~ lished .regional governing boards. ese -
"

boards have selected Regional Directors ‘

and 3 of the S noncmetropolitan regions
are staffing’in p!’baratlon for becoming .
-~ operatlpnal .

ERI

LN

[

-

REGIONAL READINESS SURVEY'I i
In 1974 the SDE and MECC conducted a-

study to help determine the feasibility of . .
tabl1sh1ng regional management informa-

ﬁon services centers. The five non-metro-

politan regions had each of their districts

complete the MIS survey. Each region then

submitted the completed surveys to MECC,

which in turn wrote a regional survey re-

port. . ,
+ The regional "reaﬂxness"

- -

survey réport '
was intended to prov1de.1nformatron~tg
school district administrative officials)
the regional boards, the .SDE, the MECC ‘

Board of D1rectors, and the leg1slature

+ For each region, the sp3c1f1c obJec-
tives of the survey were:

% . .

1. ‘Io ascertaln the’ current status. :
ofWﬂS .

2. To determine cutrent\“lans~and

’pr1or1t1,s of=school d1strrcts
. for obtaining MIS services;

3. . To gocument he school,district
administrators' attitudes, in-

terdsts, and concerns regardlng

factors related to cooperatlve M

MIS a range ents. N \
v «
bout 70% qthe/ on-metropQlitan dis- .,
tricty were In\ rested in region®] MIS cen- .
ters; (103 were ot interested; an re

1. {Inter

t in the’met;opol1-
ESV smsnmﬁ COMMITTEE \

{\ . :
- »
.y '

During the féll of 1974,. the State De-

" partment of Education established the ESV

Steering Committee. Each “of the seven MECC

. regionms des1gnatea representatives: to attend

these bi-monthly meetings. @ab
s t .
.The respons1b1l1t1e;\aﬁd\dut1es of . e
Steer1ng Committée afe to provide advise )
and/orsmake recommendations. to the SDE con-’ .
cerning: e -
-1 Policies and procedures for L
statewide MIS serv1ces :

2. . Schoo district 1nformat1on ~and
data processing requirements. !

3.-' Regional apprd’\g and alternative
approaches to pr v1d1ng manage-
ment information. serv1ces

4. Annual and biennial budgets and
: plans for management information E
services. .
. Lead '
The coordinated development of s
cammon applicatiofis softwarg
and systems for regipnal service \

rad
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. The for owing five\policies were

adopted
1.

.

L3

L

r

centers. <:

Statewide: data.and reporting
standards,

Statewide tydining and user -
services cofrdination.
4

-

There should be one comprehen-’

. sive and flexible elemgntary,

econdary, and vocational

?ESV) statewyde management
information system with an
integrated data base defined
such that, a mandatory subset
of the data €lements would be
defined by the SDE, and a sec-: '
ond subset would be defined -
statewide with optional re-
‘gional or local usage. ,

The State Board of Education's
ESY, Steering Committee should
have responsibility for the
review and approvdl of systems
spec1f1cat1ons andj for setting
priorities for system develop-
mént and revisjions |

MIS development in
with .2. above, shou
accomptished through a single
statewide effort under the aegis
of the State Department of Ed-

' ugatmn

|
.The common system to be de-

: veloped should use, as a point

IS

of 'departure, the currently
\exzstlng software system serving .
the “TIES consorkium. The TIES
software shpuld be' modified to
anclude other significant appli-
cation packages $uch as those
existing in METRO-II and other

rregions

5. ﬁ The common system should be

st '
Lisison!

+

» désignied in ,such a° way as to
faciTitate equitable bidding
in accordance with state
statutes.

) MECC-MISKORGANIZATION

PN

L] & 2
. ! \ | otrectds
v - [] '
S HIS
) il
) Coordinator
)s';::‘:: YL (51, n-n:m s
€
Developrent & ﬁ"‘ Ieplerentation
v > o R
{‘H .

"

< Hrc Tiome l tudent |nltru<ﬂonﬂJ
. sz;::::e “n”“ Payrol ‘J I Management .

. ',g,r

©

The Manager of ESV Systems Development
has the’ respohs1b111ty for supgrvision of °
the staf?, in addition to the development
effort. .

The system software group and each’of
the, functional areas (e.g., Finance, Per-
sonnel/Payroll, etc.) have a team leader.
The SPE liaison, a MECC employee, coordi-
nates the SDE needs with the gther func-

. t1ona1 areas. .,

Statewide functional area advisory
committees have been established.; The ad-
vigory committees have at least one repre-
sentative from each of the¢ seven reg1ons,
The regions also have adv;sory comm1ttees
“for each functional area.,

The doordinator of P%ann1ng & Implemen- n;

tation works with the seVen regional boards
-in, evaluating %eeds and fin determining the «
1mp1ementat1on plans foy rthe regions. The

coordinatoT also has a $mall staff of train-,

inig specialists to assist the regions during

1mplementat1on

WQRKSHOPS .

S1nce January, 1975, there have been :
five types of MIS training workshops con-
ducted aro the statq. They vwere:

TIES Pilot Districts

SDE/MECC Regional, Plannlng
SDE/TIES MIS .
Minnesota Assocliation of School
Business Officigls’. (MASBO)

- Regiondl Functidnal Ares WOrkshops

b The 'SDE contkagted wilth TIES to deliver
services to fouridistricts in rural Minne-
sota. These fou? disgricts are known as
the TIES pilot districts. These districts
have conducted workshops on specific appli-
cations or services (e.g., Personnel/Pay-

. roll, Student, ‘egc.). Staff’from other dis-
tr1cts who w j nterested in these speci-
ic ‘areas wete encouraged to’ att®wd. Each
éf thetpilot districts yas assisiedeby the,,
IES servige“staff in present1ng s x half-*
day se§s1ons. N .

Six regional workshops were condukted
\. aooperatively by MECC\and SDE. The ofjec-
tives of each wporkshop were: (1) to 1
participants 4f the status of, MIS devel
ment in Minnesota, (2) to present basic
MIS concepts, -and’ (3) to provide 1nforma-
stion for max;ng a decision on re ali MIS
centers. The agemda for these one: day work-
shops inclyded: an update on. 1nstrucn1onal
timesharing, SDE/MBGC/ESV rag:ohal relation-
ships, computer and MIS concepts, MIS sur- -
vey results, uniform financial accounting
» and reporting standards (UFARS), ‘statéwide
MIS plann1ng.
ary accounting system thath will.be used by
all school districts in Minnesota
’ ,aeV¢ '

\ ‘ “
~r *

RS ‘ PRTPE
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UPARS is aaftructured budget-'

-y
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In 1974, TIES staff conducted two .
P L}-IIZ day MIS workshops to provide $uper-

. intendents with an opportunity to become.~
familiar with M1§. » These workshops.were
repeated in 197% to reach superintendents
who were unable/to attend the previous
year. -

In March, 1975 MASBO sponsored a work-
shop dealing with implications of MECC on
¢« schoql fiscal management. This two-day
event was aimed at those persons who have
. day-to-day responsibility for fiscal manage-
B¢ ment activities., .

During September and October of 1975,
regional functional area workshops were con-
ducted in the non-metropolitan.regions in
‘ . the State.: Thfs gave district personnel an ’

* opportunity to interface directly with the

key individuals in each functional area. =
o,

v

SYSTEMS DEVELOPMENT. b '
One of the more important effects of

the principles adopted by the ESV Steering
Committee is the initiation of\a "state-
level” ‘common effort to provide system
software and administzative apflication
programs. It is the Intent of {the system

, developmen® staff to provide a yell docu-{,
mented, flexfble and expandable state-
wide system.

-
.
.

V-
s An- advantage of this approach,is that
» " .1t represent} a systematic method\for pro-
‘ viding management infofmation serVices
for all the, School districts in Mipnesota.
’ Related to hss are potential benePits to

- be realized \ftom economfes of Scalé a- . .
+ chieved in utilizatign ¢f compatihle hard-
ware apd systems., Comparability, timeli-
ness and accuracy of infprmation re- .
ported to state and federal .agencies wikl .
‘also be a major benefit of statewide effort.

- The‘basic‘model for the statewide ESV-
IS is, the existing TIES system. Addition-
al- .conceptual and design énhancements will

++ be.based, ypon efforts accomplished by -
+METRO-II and other régions.! N !

. The system development staff is using
3 a project control system called PRIDE
(PRofitable InfQrmation by DEsign through
Phased Planning 2wrd Control} which was
developed by M. Bryce and Associates, .Inc.
The PRIDE system is broken down into the
following phases:

System Study: § Evaluation

1.
2, System Desigh »
3. Sub-System Design )
. 4, Procedure Design - Administra- -
ayf\ C * tive Computer | -
’ S. Prografm Design
6. Computer Procedure Test ,
7. System Test .
8. System Qpetation
o 9. System Audit .
L4 . *
* 12
'\‘l e " ) . 15
\]EIQJ!: - , ) . . - .
| omm ¢ s : ~ e .

" user staff,

- SUMMARY

M - R )
? ’ “ -
During the next year, majory emphasis - v
will be placed on imMlementing the ESV-IS
at METRO-1I (Mipneapolis, St. Paul, Robbins-
dale, Mounds View and Vo-Te¢h 916 districts).
Three non-metropolitan regions will be- es-
tablishjng regional service centers to start.
operations in July of 1976. The other two
non-metropolitan regions will be establish-
ing service cénters to Start operations in

. January of 1978. L

The SDE will be developing tReir in- .
ternal MIS during the next year. _ . ]
. . ‘

HARDARE ACQUISITION * Te i
The task of identifying the system ,
hardware requirements involved a process of
ana}yzing 4 previous requirement study con-
ducted by METRO-I1I and TIES.in addition to
inpug, received from othEr technical and«

-

"Cane was takén tp insure that the-bid
specifications conformed to Stateg progure-
ment statutes and related to a wide range
of regional computing alternatives.

After the preparation of .the bid speci-
fications, the State Repartment of Educa-
tion., the ME(CC staff and various advisory
groups reviewed the specifications from a’
technical standpeint. The specs weTe also,
¢ritiqued by a private consulting firm, °*
AED Little and Associates. . Upon approval
t e\eid'Spécifications ere released to alll
major vendors on the stgfe bidFer's list,,

The bids for the computer systems were
received and evaluated by the BSV~IS Bid
Evaluation Task Force, consisting of re-,
presentatives” from the MECC membership and
the MECC copsujtant Arthur D, Little, Inc.,
This evaluatidn process included question
and answer sessions with technital repre- e
sentatives of each bidder. ’

The MECC Board recommended approval of i
the bid award, upon verification that the ,
systems bid will perform as specified prior
‘to final bid award. This. performagce vegi-_,
fication should be accomplished by analysis .
of the operation of systems very similar ’
in hardware and software configurations to’
t anticipated by the ESV-IS. ' " .
The performance verification was com- .
pleted by visiting four Burroughs installa-
tions that have comparable systems., Con- '
tracts with Burroughs have been completed. .
' +
“ . L.
. . "
~
The concept of a statewide computer con-
sortium in .the-edncational environment is a
reality in Minnesota.. This report des-
cribed the evolution of MECC and more speci-"+ o
fically A&ddressed the planning and implemen- ;
tation of MIS in 'the school districts.

~ .
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- ABSTRACT: The model is a sophisticated simulation tool which can be used in ganiég faculty flow, Salarics. 4
and dalary poiicies at institutions of higher learning for up to ten years in the future. Although spe-~
cificylly developed¢to meet the needs of Miami-Dade Cominunity College (M—DCC), it was designed with «uffi-
clent flexibilicy to be useful to other ¢olleges and universitips.* Furthermore, the computer program f.r
the model was written in American National Standard (ANS) COBOL so that other educational 1nscicutions‘and . ,
even campanies qan use the model with a minimum of modiflcatlons . . R
Yo . . - . ‘
. ‘ ‘ Y - . ’ ¥ ‘ .

. The Faculty Flow Model, developed recently gf, Mfami-Dade Community College, who developed the o
Miami-Dade Community'College, provides insight as . economic concept upon whicH this model {s ba<cd. .
to the prbbable paths that faculty will take during i 'To understand-this concept; cons/ivaer an environ- .
the coming ten years. Once each year in the future,, , wment where the total dollars qyailable for all . ,
each individual faculiy member {% promoted, retired salaries are, generally spea ing, fnvariant with. LTI
or terminated in accordance with personnel “and time, assuming a status qug’enrollmenf and no o
sal policies and the cast of a rahdom number.. 1n51aclon. In such a ;916?/che total dollars ’ 45{ »

uch pETTET?%, incidentally, tan be modified on a required by paying inefeases to people on board
year~by-year basis.) Considerable research was . must be obcalnedfgy/%gw hires beinf employed at /' .

, | required to develop the "hard" data from the his-~ salaries less far less) than the salariés of
tory of faculty flow tn order to make reliable the personne}whom they are replacing. (OBviously,
predictions. ‘Also, standard actuarial data was changes | enrollment or consideration of an infla- N

v

W\

.

used for gétermining the probability of death oc~’
curring in any one year, as a function of age and.
sex.
the® faculty personnel payroll-file is made con-

taining such critical elements as rank, age,- yearsj
at the college, years in rank, sex and curfent
salary.

Vv
x

Technically, the model is 4 modified Markov
chain, Monte Carlo simulation., Programmf?o wae
done in ANS COBOL so that the 'ompucﬁy/nrogram
could be addpted by other qolljges arfd universities
with minimum effort. o

i

' - \

The purpose of the Faculty Flow Model is to pri—
vide decision makers with long range information
. concerning economic solvency. Thus executives at
an eaucacional institutfon cap explore options and
make decisions with enough lead time so as to avoid
such catastrophic, problems such as bankrupccy or
fnsolvency. Stated ig a more positive way, this
model will permit upwgfd adjustments to'a salary
schedule to be studied and declared economically
sound prior to implementation. Accordingly,.
higher salaries of both remaining and new employ-
_ees might be recommended then would otherwise be
the case if no gaming had taken place.. . -

-Some of the more 1nceresc1ng possible pollcx
changes that could be gamed are as followq'

v

Prior+to exercising the model, an extract of’

tionery rate are complicating factors.) Using
concept, the model can be played two ways,
to speak: frontwards and backwards. In the
frantwards version, the average salaries for new
hires is an input, and-economic solvency on a
year-by-year basis is investigated. Played back-
wards, economic solvency over the period of time
investigated (up to ten years maximum) is assumed
as an input, and the salaries that can be paid
new hires i5°determined by calculations.

¢ N, . B

It is believed that this model’ will make a
significant impact in long range planning at Miami-
Dade Community College, and it might do cgg same’
for other institutions which might choose to use
it as a planning tool. . .

»In the follOwing sections, the, Faculty Fl&w
Model will be referred to as the "Salary Solvency
Model", the namQ\by which the model is best known
at M-DCC. . . ' >

\

\ . - .
METHODOLOGY DISCysSIeN 4

&

The Salary Solvency Model can be considered a “—
"Modified, Markov Chain, Monte Catlo Simulatton.'"
An gxplqnaciom for this definition follows.

B ¢

'

Markov Process

: ‘
A time-line that is basic to an understanding
af~a~Ng:knu.Process is given in Figure 1.

s ver———

IR, o

. 1. What s the impact o imposing . . Figure 1 >
- 4 ra hypochecical quota for each. " . . DR
s academic rank? . . .3 ’ . Time-line for a Markov Process
‘ - . . # EVENT f1 EVENT #2+
R 2. What is the economic effact oi F ! | R A
tt »  —OW—,)tefing the mandatory yequire- Lol . t - } > TRE
a ment age? v o ‘ : “ .
. -4 PR Ina Markov process, changes (or transicions )
3.%'What i$ the economic impact of occur br cap be assumed to only at ong or more
- f chagging the percentage of the . gvents. changes occur becwoéﬁwsgnafst‘ “A setond , R
' ’ total number of personnel per~'s « critepidn for a process to be Marvian 1s that
* « mitted to be on a one year leave 4 probabilities associated with an even} are not de- R :
< With pay¥ Ty o , pendent on the outcome of the precedlng event.
7 - e .7 ATy T - .
- %, Hhat is the long range etofomic . Personnel pxactices:such as hiring and termi- <
: " impact ofboosting the ceilings ¢ '\ nating at a colle%e were assumed fo be Ma:kovian . .
[ . of all present salary'schedulea? . for the pumpose of (this develapmerk.- This,neceq- .\\\
\ . N sary simplifyipg”assumption was p sible beCause X '
L~ An Tmportant acknowledgement' must be kivﬂn to of the negligiblée error introduce therehy? A
LS Dr. Robert McCabe., ercu‘ve Vice President gf Markovian process would assume tha :}l:cvcnts
oy - . N
< M - L
¢ ' 14 - , - \\
y - - ! A
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occurring during a year ‘can be considered as having
occurred at the same time, probably the beginning
of the year, . .

"In-a Harkov process. it is convenient to dLink
in terms of "states" prlor to.dn event and "states"
follouing the event, with a “probability tramsition
matrix" or "transition matrix" congaining the pro-
babilities of going from one state to the others
when the event _occurs.

N .

To develop an illustration,, an instructor will
ke considered who is at_the institution before
"Event #1." (Event i1 cOuid for example, be the
beginning of the 1975-76 year.) The input state
for Event #1 is thus simply "instructor." Typical
output states of Event #1 would be as follows:

I

. . »
1. Instructor,

O -2, Assistane.professor, and
3, Termination -

»
The transition matrix for Event 1 is described
im Figure 2.

. Figure 2

Output State Probabilities
. Considering One Input State A
- :
t .

\ N OUTPUT _STATE PROBABILITIES
R4l

v 2.7
. Inst. Asst.Prof. {*  Term,
INPUT ' v
STATES { Inst. 016 . 0.3 . 0.1

Each of the numbers above represén%g_ﬁigrapj{tion
probability. For example, the prgbabilicy of the
instructor being promotied to assiptant professor
is 0.3 (or three chances in ten).
Figure 3 vas obtajned by expand

state transition matrix (Flgure 2)
"assistant professor” as' an input

+

the ‘one input
o include
tate. !

Figure 3
Output State Probabilities
Considering Two ‘Input States

. . I3 2
. ‘o OUTPUT STATE PROBABIINTIES
! WITH TWO IN?UT STATE

— . Inst. AssfProf Assoc Prof M
. Tgst. (0.6 0.3 ‘0. 0 ' o0
NeUT b, S ot . .

. ¢ . a
STATES  poo¢. 0.0 K 0.7 _ 0.2 . 0.1
" N ¢

Each zero in the mattix indicates that that parti- .
- cular tramsition is fot ‘possible, Each set of

. output probnbilities 18 mytually excluﬁive and’
exhaustive, and’ the sum of . dll probhbilicy sets

has to equadomd, . . s f/

, It is often convenieﬁt to think of, a geries of
evepts., This s the case with the sqlar¥y Solvency
Model uhere,x'en event$ {or ten year%eginnings")
When mbre than one
it ig con~
Chafn." %'

can be considered at maximum,
event is involved in a Markov Process$
venient to use the térm{nolqu ""Marko

genetaﬁéd and used%té ecide the outcome oareach

Modified Markov Process

Considering at Miami-Dade Community College ali
positions on all payrolls and all steps possible,
there could likely be about l 000 unique input
states. This means that the full matrix for

Event #1 anly would be an astronomical 1, 000 by
1,000 in size, thus requiring 1,000,000 cells for
a11 probabilities. , J .

1]

- - -

It is/cusgbmary in Markov processes to describe
the entire transition matrix. However, because of
the vast size of$such a transition matrix (and the
computer memory requirements therefor) and because
of the, fact that most cells would have a zero pro-
bability, a t:chgique_uas“usea_in which only the
most likely tr¥ansitions are considered. All other
transitions -are assumed to be zero. This is what -
is meant by a "Modified Markov Process."

This technique requires 'that Lategories of
employees where promotions are likely be processed
separately, Fortunately, the three payrolls at
M-DCC (classifled/staff, administrative and ins-
tructional) met this oriterion for categorizationm..
This development focused on the application of the
SalAry Solvency Model to the instructional payroll
In so doing, promotions or transfers from other
payrolls to the instructional payroll and vice
versa were assumed to be negligible with respect
to gaming findings.

Monte Carlo Simulation

In order to 1ay the foundation for thée next
discussion, it was aSsumed that there wére a hun-
dred candidates for transition from an input state
to output states for Event #1. 1In using a nom-
Monte Carlo (or analytic) simulation, the hundred

candidates would be distributed to the Rossible
outcomes as. closely as possible to fit vedicted’
outcomes. . x

. M v T,

When the nymber of candi¥ates for any one pros
bability cell is very large, a non-Monte Carlg
+ (or analytic) simulation can be quite accurate.
When the numb® of candidates- for any one input
state is, say, one, then the most likely Sutcome
must be hypothesized in a non-Monse €arlo gimula~
tion. At M-DCC there are some 2,000 employees who
{re candigates for, approximately 1,000 input states

*.and a much larger number of probability cells -~

considering Event #1 only. When one considers two’
or more events, the number of chndidates for any

unique sequence "4f events approaches zero in all

cases!. In practical terms, this means that a non-
Monte Carlo (or’ analytic) simulation for /fthis pro-
blem would ‘become increasingly dnaccur: !
second year. Thus a Moﬁte Carlo Bolution was
indicated . ., ¢

.

In a, Monte Carlo dirffulation| a randbm number is

probabilistic occurrence, In practical tejms, ran-
dom numbérskare used in the Salary Solvency| Model
to predicts the fate ¢of each person going through ,_
the one to ten yeats of the simulation., For any
one trial Honte Caglo run, these random numbers
decide whether ‘the person is promoted, terminates,
dies, etc. The probabilities used for ¢ach of
these occurrences should-be based on the best his- -
torical and actuarial informatfoh available.

.géiéﬁﬁﬁ . ' L T l ) . 7.

.. N
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One full Monte Cai;oﬁgamﬁlation is never adequate
to describe a procéss. Instead, usually many
hundreds or thousdnds.of simulations are computed,
and the average{ (or néans) are used. In the Salary
Solvency Modelf the fuzbér of Monte Carlo runs de-
sired for angfqne computation of means and standard
deviations ghn be speciiied as an input parameter.

The principie disadvantage of a Honte Carlo sipu-
lation is that it is time-consuming on a computer
because of the heed for many interations. Through
trial and error, the number of production rfuns can /
be optimized in the application of the Salary Sol=" .
vency Model to produce a reasonable compromise T
betweer accuracy and cost of output. Standard .
deviations are especially useful in this optimi-
zation process. . -

When more than two output states are possible,
the transition matrix, discussed earlier, must be
converted to a table of "cugulative probabilities"
so that a random number cap indicate the outcome
selected. Figure 4 illustrates the first transi-
tion matrix described 1n the preceding section N
(Figure 2) after conversion to a table of cumulative
probabilities. ~

i

X : Figure 4
Matrix of Cumulative Probabilities
A ' - ' OUTPUT STATE CUMULATIVE
. . PROBABILITIES i
Inst. Asst:Prof. Term. '
STALES { Inst. 06 0.9 . +* 1.0

_ Assuming that a random number can be generated with

a value of from 0 to 10 inclusive, any random number
generated will ba divided by 10 sa that it can be
coisidered a probability with a range of 0.0 to 1.0.

Let z = random number, Then: M

I«a if 0L’z < 0.6, the instructor is
declared to remain an instructor, at

— Event #1.
2. I£0.6< 2< 0.9, the instructoy’ © L
is *declared to be promoted to assis- .
tant professor at Event 1.
* 3, if 0.9< z< 1.0, the instructor is . **
declared to be terminated at Event £}. ..
¥ N INPUT SPECIFICAIIONS -

! The input specifications for the Salary Solvency R
Modeél caa be categorized under three headings:

Run Identification and Miscel-

- . 1.
laneous Tables and Data’ £1ements. i
’ 2. Pexsonnel/PayroL} Ixtrnct Data v
Eledents. . ,
s f <,
3. Gaming Parameters.
0w . - .
~ The term "run 1dent1f1cation is self-explana=
tory. One of ‘the required tables consists of

mortality probabilities as a function of age and
sbx, Another fnput table consists of transition
probabilities based on historical 1nfqrmation._
The duta elements required’ 1nc1ude the "optional
ret;roment probability by age", the "identity

Pl -

. 16

Aruitoxt provided by Eic
-

/ Inflationary rate applied

9

of the base year", the "total number of years being
forecast", the "number of Monte Carlo iterations
desired", and "a Monte Carlo seed numbsr".

The following data eiements pertaining to the
personnel/payroll .file have to be supplied in the
form of the magnetic tape record for each full-time
employee being investigated in the gaming runé

COBOL
Element Description Picture . -
Record- sequence number 9(4)
-(e.g., 143) - \
Age - RS Te .
(e.5., 47) . e
Base annual salary 9(5)
(é.g., $14,936) °
Number of years at 9(2) L
college (e.g., 9)
Number of years in retirement 9(2)
plan (e.g., 11) .
Sex: Mor F X(1)
(e.g. M) . .
Job Code = . 9(4)
(e.g., 5) N .
L] ’

This extract is produced from the master per-
sonnel/payroll file of the cqllege. Developing
this extract may 1nvolve some' simple calculations.
For example, "age" for the initial application of
the Salary Solvency Model at M-DCC was computed

“using the,run date and the employee's birthdate.

time the extract 'is made. For examplé, during the -
initial application of the Salary Solvency Model

at M-DCC, all-‘payroll records were inhibited

except those for fu11~t1me employees ‘on the ins-

tructional payroll. , ¢ '

’ *

) %
Unwanted records should be inhibited at the
For each Yrear being forecast, the following- data !
¢leménts associated with gaming parameterg have to
be given. [

Ve . COBOL 1
 Elelent Description Picture . .

X(7)

’ 4

Year
(e.g., 1975 76)

Enrollment in terms of
PTE students (e.g., 30, 536)

Leave peqcentuge - - - 9v99 -
percentage of employees’ . .
.expected to be on a one-

year leave with pay AR
(e.g., 1.5) ) . . *

- S99v99 . N

?(5).

relative to the preceding
year (e.g., 8%2). A negative
sign indicates deflation.

Fldg (Y'or N)* ‘indicating

{f salary minimum is tq be
adjusted upward corresponding
to inflation (e,g.,. Y)

X(1)

Y = Yes, N = No : :ﬂf’ R
K !




: COBOL
. Element Description Picture
Flag (?'or-N)* {ndicating X(1)
if salary maxioum is to be
‘ adjusted .upward corresponding
to inflation (e.g., Y) -
Flag (Y or N)* i{ndicating . » X(1)
if salary increment argument .
is to be adjusted upward s i
. corresponding to inflation :
(e.g., N) , '
Mean age of a new hire 9(2)
(e.g., 33) .
. ‘Probability’of any new V9 (4)
+ .. bire being male (e.g., 0.50) R
Mandatory retirement age 9(2) .'
/ (e.g., 70)
N The foregoing requirements also apply to the
b ar, in which case each element is optional

__——except for "Year".

For each position type, the followingrdatk ele-
ments have ‘to be furnished.for the base year only:

COBOL
Element Description Picture
) ’ Job code (e.g., 1) ")
Replacement job code * 9(4)
M (evg.y 4) + 7
. . Salary minimum -- 29405
to nearest dollar .
(e.g.y $16,693) . , *
% : Salary maximum -- 9(5)
P to nearest dollar . v
~ (e.g., $22,958)
) Salary increment code; X(1)
: * ForP (eg., F) . !
If Code F, salary increment 9(5)
argument is annual iocrement .
. to nearest dollar L -
(e.g., $340) - .
e or
. 1f Code P, salary increment 9(2)VI(3) -
3 argument is annual increment
’ éxpressed as a percentage !
(e.gv, 3%)
: Quota (e.g., 75) A value of 9(5)
) 99999 indicates an "unlimited
quota" or "no quota" -
/ Enrollment constant A 9(5)
(e.g.. 0) P .
*+ Enrollment constant B v9(6)
. (e.g., 0.002718) .
. Numbeér of open positions, - T 9(5)
.o (e.g.y 2) .
(SR - . T .
T . In addition, the "Percent of range" has to be

given for*any new hire.

£ - . .

AY = N = N ’
£ Y = Yes, No .

.’E Q

Aruitoxt provided by Eic:

OUTPUT SPECIFICATIONS

The output consists primarily of one or more
pages for each year being forecast. One row of
data elements is reserved for each position type,

*and the last row is reserved for totals (by“year).
Data elements printed out for each row of data, are
as~follows:

o
-

: - COBOL
Element Destription Picture
o~ Job title ) x(2) -
’ Job code 9(4)

Replacement job code 9(4)
Adjusted quota 22,229
Enrollment constant A ~ 22,229
Enrollment constant B 9.9(6)

)} Predicted mean number -of ©22,229.99
ney/remaining employees
Predicted mean éalary of . 22,229
new/remaining=employees .
Adjusted salary minimum 22,229 f
Adjusted salary maximum L 22,229
Salary increment code (F or P) X(1)
Adjusted salary increment - 22,229
argument n .
Predicted mean number of 22,229.99
new* employees R

' Predicted mean Salary of — 22,229 :

. new employees ' L.

——Predicted mean number Of . 22,229.99

surplus employees - . o
Predicted initial optimum ZZ,Z%9

-

vea

number of ney/remaining
employees

Predjcted mean optimum 22,229.99
number of new/remaining
; ) i

employees ' .

Standard deviations for selected data elements
-are printed on a separate dat4 linq immediately
below assdciated data eldments. , .

The format for the base year is identical to the .
format for the forecast years except that certain
data elements not available are not diéplayed, and
appropriate column headers are inhibited. )

> . . .

The outghc for each page or pages pertaining to
any’ one forecast year contains‘dhe following data
elements in the headeg:

*

'

. * - 7 cosoL
Element Description ) »Picture
Title "SALARY SOLVENCY =~ *  Not
MODEL" Applicable
Computer run‘date Not

Applicable

4
X(132) for
each of two
* lines »

Run identiffcation -
information , .

»

Rc e




Element Description

Year being forecast

v .

An improved version of the program producing
identical data requires 60 mjinutes of IBM 370/155
CRU time and 164 ,00Q bytes of storage, but the ANS
COBOL program requires a subroutine in IBM 360/370

Enrollment assembly language for the random number generator,.
Inflationary rate \ X99.99 .*- Unfortunately tite gods conspired in an inter-
Leave percentage 9,99 esting way. About the time that the model became
: - opérational, the State of Florida imposed a salary
New hire male/female mix. -9999/.9999 , freeze on all employees for one fiscal year begin-
. Mean age of new hire 99 ning July 1, 1975. Concurrently, an enrollment
. ceiling was placed on all public institutions of
! Mandatory ret{rement age 9(2) higher learning; Therefore, although the Salary
Number of Monte Carlo 9(5) Solvency Model was used by the M-DCC administration
’ iterations f to determine thp iTpact of - proposed salaries and
' salary policy changes for 1975-76, none of these
zzzgozu;;::er generator . 4 changes could be implemented bpcause of suddenly
. , imposed’ constraints. It is anticipated, however,
Mean age of all employees 99.99 that this model will be extremely useful in the
“ Mean number of §ears at §§T§§—d‘w future. ~ . ’ .
institution . ’ CLUDING REMARKS
. . , . .
p ! } GROUND RULES’AND ASSUMPTIONS .7 * For institutions which have collective bargain-
As the Salary Solvenéy Model,was being designed, ing,’ the Salary Solvency Model should be particu-
developed and tested, a .number of ground rules and , larly useful in determining the long range finan-
assumptions emerged: . - cial 'impact of proposals and.: counter-proposals.
. L3 . ‘.
1. Only full-time employees are considered. . The Salary Solvency Model can be purchased from
. Temporary and part-time employees M-DGC for $3,000.00 on a satisfaction-guaranteed
, (including student assistants) are not ‘. basis. This purchase price includes a tape and/or
tncluded. card source-language program plus complete docu-
: R mentatioh. . Implementation® assistance is also
oo 2 The financi:l impigfdog Sugpiimentsv available from personnel associatéd with the pro-
ove;time and overloa 13r .: 1-time ject through private consulting agreements.’ For
. . employees are 535 considered. . urther Information, contact the Miami-Dade
3. The financial impact of fringe Cqmmunity College Bookstore, 11011 S5.W. 104th St ,
, benefits for,fufl-timeaemployees r) Y Miami, FL 33176, or contact the author at-(305)
. are not considered: . 596-1328.
- . %&. Instructional personnel who have ’ . v -
"basic-year contracts" (10-month . ; .
) contracts) are assumed to have ;
i basic-year contract§ for all pro- . )
‘ jected years in the simulation, etc. Ve ' , o
5. Any random-number-gencrated decisions L -
N made during any one forecast year are ‘
assumed -to have occurred at the s
e *_ beginning of tHat forecast year. . ) .
. .6. As the Salary Solvency Model "hires" .
" an employee for a year, he is not , : .
subject_'to any additional decisions § . ,
. for that same year. BaN ;
INITIAL APPLICATION OF THE MODEL ‘e - }
¢ -
- Approximately 30 runs were pade in order to ) N , {
validate the model thoroughly and to test its sen- ' N 2:9 .
sitivity to various parameters. This information .
. . {plus all compiitational algorithms) is contained , .
' in the author's doctoral dissertation, which is . .
. available gt a cost of $15.00 from the Miami- .
pade Communitit College Bookstore, 11011-S.W. - Ny
- < 104th Street, Miami’, FL'33178. ' J . s ‘ |
. . ' - . ', ~ o
' .. .About 90 minutes of IBM 370/155 CPU time.is ’ " LY .
ptésesently required for 100 iterations at M-DCC ‘- '“;; . .
using the instructional payroll of some 1000 full- ] %
time faculty-and forecasténg for.a full ten years. ) . ’ -
Thls program required 172,000 bytes of storage, 4 [ .
and 15 written totally in,ANS COBOL. |, . ™ o . .
&y LN i
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ABSTRACT: One of the first stepg An the development of the statewide ESV-MIS network was
to establish the regional centeys. The organization and implementation of regional oper-
ations has undergone many trangiitional phases and is now becoming a service to its member

. . school districts. ah) .
P Qv" . > t
’ ‘- . ) . )gti o ) “ , . .
A. Organication Y School districts which are members of
: o . . the regional Cooperative may contgadt for
. Region ¥ covers Southeastegn Minnesota different types of services. A m§mgér dis-
and has approximately 23% of the state's trict may decide to contract with the Coop-
school districts eligible to tdceive its erative for a specific service or may elect
services. The total student jpopulation in to take all the services which.are offered.
the region is 140,000 students. A service fee has been set fdr each appli-
. T, : cation which causes this Cobperative to be
The regional group which has been for- somewhat different from TIES which charges
. med to puovide the administrative data a- flat rate for services. ~ \ -
processing needs is the Elementary-Secon- . .- b
dary and Vocational Education Region V .o
Management Information -Services Cgopera- B. Implementation b
tive. "Membership in the Coopgrative is R e o .
limited ‘to- public institutions within the The SDE had proposed to the state leg-
region. Approximately 50% pf the school islature that three outstate regions be
districts have currently jgined the Coop- funded with a subsidy in order to be able -
erative.. . ; to bring Gp 12 to 15 districts in each re- a
\ - gion/on an interim-system. Like most . .
The regional Cooperatijve has a gover-. things which are funded by state legisla-
nance board which meets mgnthly. The, tures, the funding came through but not at
governance board is made up of eight re- the level the SDE desired. The SDE did
‘ presentatives, four supefintendents and select the three regions and the work was
.. . four school board members, from member begun. . L
; school districts. Restrictions stipulate T a, T ; .
that no two of the eight representatives The first problem the regional group
can be from the same district and must be considered was that of selecting a site
selected from four general sizes of dis- for the main offices and a computer faci-
tricts. T « lity. They asked the districts in the re-
' ’ —gion to submit proposals as to the possi-
Initial funding was available to the bility of locating the site in their dis- -
region from the Minnesota State Depart- tricts. Four districts prepared detailed
ment of Education (SDE), for planning pur- proposals on possible logations. Many fac-
poses. The region then‘put together a . tors were weighed in the selection process
preliminary plan which included a survey and aftér the interim governance board had
and successfully competed with the other visited all the proposed sites, Rochester, '
. four rgyions outside the Twin Cities metro Minnesota was selected as the best lacation.
- area to' be approved as .one of three out- ~ v ’ -

\, LY \ LY
state regions for continuing funding. A joint ppwers agreement and bylaws had

. ' been ‘in the draft stages for -about a year
T Staffing for the region was begun before & director was hired. His first .job .
. during the Summer of 1975. Currently , was to put the finishing touches on these
, the region has four employees and will documents. The process of writing, editing,’
add two more over the next month. . and receiving board approval of changes -
. ) made in the documents took about a month.

These documents were then ‘mailed by special

ERIC R N 1

o ), ’ . i I P . - T




-~

- —

L)

delivery to Region V schgbl districts 1n .
September, 1975. -

-

A membership drife was mounted during
October, 1975 to reacd as many school dis-
tricts as possible. The director attended
school board meetings, met with school
district staff, and called on many, super-
intendents. There are 100 school dis- -
tricts in the region which caused some
difficulty in. arranging visits. To date
there ate still about 30% of the districts
which have not been visited or have, re-
quested not to be included in any

gional development plans at this time.
drive was successful from the standppint
that over 80% of the districts whlgﬁ\wgre
conticted have joined and 10% more have in-
dicated that they will do so in the future.

The

Thie region was represented by the di-
rector in the development of the State
Pepartment of 'Education Implementation Plan.
The Region V Governance Board approved the
finalized Implementation Plan which was
then approved by the SDE Elementjry-Secon-
dary and Vocational Education (ESV) Steer-
ing Committee. The SDE Implementation Plan
calls for the statewide information system
to be implemented by July, 1977 with con-
tinuing funding from the SDE directed to
the region for this task.

The next’ step in the'development of thed®
reg1oual Cooperative ‘Wwas to investigate
the various alternatives available for in- .-
terim services to be used until such tinme
that the statewide information system was
operational. Theé main alternatives were:

1. Contract with TIES to provide dis-
tricts with the TIES system through
a host satellite in the region.

|
2. Use the hardware -and software al-
ready existing within 'the region.

3. Install a computer system in the
reglon and~implement financial
and personrel/payroll systems
using software acquired through
the SDE.

Criteria was established to help
determine which alternative was most fea-
sible. One of the main considerations
was the cost to the individual school

.districts., The cost could not be so high

‘as to prohibit smaller districts from

-

*

Q

E

Aruitoxt provided by Eic:

=

RIC

*ytilizing the interim services. At the
same time, the services offered had to be
attractive to enough-distticts to make it
economically feasible. Andther consider-
ation was to try to develop in the direc-
tion that the statewide information sys-
tem will ultimately be so that districts
using interim services would have as
little change -as possibleg’. It was also
‘crucial to be able to show as much pro-
-gress at the regional level in order to
be in a better position to receive addi-

.

20

v

tional state funding in the next few years.

After extensive studies it was decided
by the Region V Governance Board that the
most feasible alternative was.the, third op-
tion which was to install a Burroughs 1728
computer system to be operational by July,
1976 and implement the two systems The
financial system incorporating the Minne-
sota,Uniform Financial Accounting and Re-
porting System (UFARS) will be operational
in July, 1976 with the personnel/payroll
system operational by Jamnuary, 1977. The
student population base needed to make this
option economically feasible was more than
adequately reached and training workshops
began in March for the seventeen partici-
pating school. districts. The financial
system will be running parallel with the
district's present system in..July until
such time the district feels confident to
switch over entirely.

The final conversion.to the statewide -
information system will begin as soon as
the software is available.

the next year will be among the first to
convert. Additional districts will imple-
ment the system as desired, It is-pro-
jected that 90% of the region's school dis-
tricts will, be using the services prov1ded
by the Cooperat1ve by 1980-1981.

s

—

The schoel dis-- '
2 tricts utilizing the interim services in
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b . EXPERIENCES WITH OPTICAL MARK READING IN TEST SCORING,

GRADE REPORTING,” SURVEYS, INTERGOVERNMENTAL AGREEMENTS .
-~ « $ . N - .

E " Rayiond P. Wisniewski .
E N Phoenix Union High S&hoo] System; Phoenix, Arizona 85017

ERI!

- T .
. .

)
.

ABSTRACT:

y 28,000 high school students.. The

The Phoenix Union High School District utilizes a page optical scanner to score tests for
78,000 students 1n the K-12 grade levels and processes surveys, duestionnaires, and grade reports for
in effort 1s in the basic skills areas of mathematics and reading.

yIn order tohandle the variety of grade levels, test 1nput formats and types of tests, a General Purpose

concept has been developed. Oni
rasters, item analysis, and sta

f

\

| The Phoenix Union High School System consists
\ of 11 high schools plus an Area Vocational Center
< with a total student population of 28,000. Thé
district also services 13 elementary distr¥tts in
the city of Phoenix with an additional 50,000 stu-
dents, The district installed the NCS Sentry mo-
+del 7015 scanner in February, 1973 primarily for
student testing. The central computer system is
'a Honeywell 1250 Disk System.

~

The high school testing prbgram centers a-
round a return to the basic skills congept with the
.+ Minimal Reading and Mathematics Proficiency tests.
v 1By state regulation, students must attain a basic

Tevel of ski11 tn these two areas prior to grad-
uation. A third area, Writing Proficiency, is now
n the process of development. -Students take the
: original ‘test and make-up tests required until
™ they have passed 75% of all parts taken. The re-
- mainder of the secondary testing is made up of the
Free Enterprise test (state requirement), Otis-
Lennon, Iowa Test of Educational Development,
Iowa Test of Basic Skills and our own General Pur-
pose Testing. .

I.  GENERAL ,PURPOSE TESTING AND SCORING -

% . Perhaps the most interesting area is the Gen-
eral Purpose Testing., Since all of the district
testing is conducted and controlled by our Re-
search and Planring Department, the variety of
tests and surveys is extensive. The general ob-
jective was to establish a testing system that,
. was flexible, economical, and fairly simple to
cqontrol. Our specificaim was to use one stan-
dard form: for any test or suryey, havesthe abil-
ity to break the test into parts if required, the
items to be sequential or random, score the tests,
produce student rosters, item analysis and $tatis- .
tics with the minimum amounts of progfamming effart.
The basic input for the system‘is the General
Purpose - NCS - Answer Sheet (Form P0998) which
has awmaximum of 240 items. A1l or part of the
240 items can_ be used for any test or survey and .

_standard scanner sheet is used with the same set of programs. to produce
igtics for a variety of tests.

v

can be further divided into parts or sub-tests
with @ maximum of 20 parts. The pasts may be made
up of either contiguous or random items. For ex-
ample Part I may be defin€d as items 1-10, Part
It items 11-20, etc., or Part I may be defined as
items 1, 14, 27 36, 43, 513 Part II items 2, 16,
29, 38, 47, 55, etc. Up to four header sheets .
can be used to break var1ous groupings (schoo],
teacher, etc.). X

The output produced by the system cons1sts
of the following: . .

~ l.= Student Rosters (examp1e\8) - inditates
student number, name and incorrect responses for
each part, total correct, percent correct, total
incorrect jeand total invalid for each part and
overall totals for each student. -~

5

2. Item Analysis (example C) - a count is
provided for the totaT number of students that
responded to each of the 5 responses for each -
jtem. For example, item 1: 86 answered A, 105 .
answered B, 92 answered C, 133 answered D, 58
answered E and 7 had invalid or blank responses.
The correct response is identified with a plus
sign for reference. Every item is represented;
by two additional line .entries: -~ .

a.) High - the reéponses for the top'27% - .
of the students with the highest score for a giv-

. en part.

L

b.}) Low - the responses for the bottom 27% -
of the students with the lowest score for a given
part.

. In addition, the discrimination index is com-
puted for each item to ‘chegck the reliability.

3. Statistics (example D) - frequency dis-
tribution of raw scores showing mean and standard
deviation for each pdrt of the test;
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Perhaps this General Purpose approach is . the syrrounding elementary ifeeder dis:§ﬁcts ini-
not a revoXitionary one but it did accomplish " tiated a\sjmilar program fgr various levels for
the results we were looking for - the variety | mathematics, deading, and writing. Since schbol
of input sheets is kept to a minimum and the districts\ih Ayrizona are unable to purchase ser- -
- number of programs required is easily justi- - vices fro 6pe another, an|intergovernmental agree-
fied. . ! meat was drawq up involving all districts. A11.14 - .
. - ’ ' +  districts shaye the NCS scanner and Honeywell_ com- o
. IT. SURVEYS & QUESTIONNAIRES ' puter. funds'are pooled to cover the cost of the
operator, forms, paper labels, etc. The project
Digtrict surveys and questionnaires can be produces nO"E?ofit but is being done as a coopera-
processed three different‘wdys. If the survey tive effort s pp]y to raise the basic skill levels
or questionnaire is extensive, the General Pur-| . of students intboth the elementary and high schools.
pose form can be used. The normal output is th . A
1tem analysis. If the suryey or questionnaire Previous attempts at cooperative testing '
is 1éss than 15 items and the ‘questions must proved to be semi™successful due to the fact the »
appear on the answer sheet, a standard scanner only scanner avaiilable was an-inexpensive card
form (form F1691) is used. A master is made with lems that we encountered were: !
the questions on the left of the form and the t\items per card; 2.) multiple
types of responses desired (seldom - always - never, card sets for larger tests and 3.).accuracy. Need~ |
etc.) below the response bubbles. This master is less to say, the page scanner has made life.a 1it-
. reproduced on the number of survey\sheets required. - tle easier. . . "
The latest modification in thé Survey area is V. © SUMMARY | ’ ‘
a weight analysis. A weight factor is\ given to \ : . '
.each response. The fattor can be 'foryard' (5,4, * Looking back at Your last three years of ex- *
: 3,2,1) or 'reverse' {1,2,3,4,5). Normal output : perience on the optichl scanner, we have been ex-
can be infividual rosters indicati ofal weight tremely satisfied with the results. Our utiliza- .
and average weight for éach part, item analysis, tion has been concentrated on testing but we are
and frequency distribution. (samples #4, #5, #6) gradually expanding in o, other areas - employee . ¢
! : . absence gpporfing, pergonnel information, etc. If .
At this point in 1ﬁme, all of the surveys there is~one outstanding advantdge of the optical
and questionnaires have been limited to 1 response page scanner, it would have to be ACCURACY. The . 'ﬂ
per 1tem. Two responses in the same item will »» ability to read both sides of the sheet simulta-
. R produce an invalid item. A need has arisen for a neously and being ablé to read either 8-1/2" x 11"
multiple response survey questionnaire form. A or 11" x 17" sheets has proved to be beneficial.
: form now, being designed allows up to 15 myTtaple One benefit we dérived from the system that we did
responses for a maximum of 80 items. s not anticipate, is the use of the printer as an
’ : . additional peripheral devjce. When our Honeywell
I11. GRADE REPORTING (sample #7) ) printer is busy with one jeb, a second print job
' § is spooled to magnatic tape. This tape is mounted
Every teacher in the Phoenix Union High Sch- on the NCS system drive and the job is printed on
ool district has a maximum of 5 classes. Each tea-  the scanner system-printer.
cher receives 5 grade reporting scanner sheets o -
(11" x 17"). Each sheet is preprinted with pro- - Since our scanner is used only for one eight
raree per header information, and the student name and . hour shift, we sell time on the second shift. OQur
: number of up to 36 students. While the sheets revenue last year more than paid for our monthly
. . are printed, an output tape is created recording maintenance. .
each student and physical position on the sheet.
> Each sheet is also preslugged with a consecutive
. decimal referénce number. We have tried a bin-
- ary number but found it unacceptable for 'zero’ :
wverification. In the decimal configuration a .
check can'be made for the presence or absence of
a digit in each column. In binary format a zero 4 X ¢
and blank appear ‘the same. R
To make, certaim that the pre-slugging is .. vt !
sharp and readable, the printer over prints three .
" ‘times; a lozenge twice and findlly the character . : . . . B ¢
'X'. We find this combination very effective. . ;
When we initially printed pre-slugged skeets, Y o'
we changed printer ribbong and used.a special o .
scanner ribbon, * Rather than'spend the time chan- . " . .
ging ribbons we decided to spend $1.00 more per ‘ . . o ¢,
. ribbon and use scanner ribbons all of the time. . W ’ ,
.- IV, INTERGOVERNMENTAL AGREEMENTS . ° (N % (g
After the basic skill's program was intro- , \ . . ’ :
duced in the Phoenix Union High School district, e : » 1
N ) ~ ' < '
) - ’
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IMPORTANT DIRECTIONS FOR MARKING ANSWERS
fill the circle completely.

you wish to change,
this answer sheet.

fearly anyansw)
. Make no stray marks
.

« REFER TO THESE'EXAMPLES BEFORE STARTING PRACT!

Use black lead pencil only (¥2¥2 or softer,

Make heavy black marks that

)
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HUMANIZING THE COMPUTER *
', / ‘
. Dona'ld J. Russeau \
L
Glenbrook High School Dist. 225, Glénview-Northbrook, Illinois 60025 <! '

Iy

ABSTRACT:
hands.

A discussion of the concept of placing total responsibility of inputting data in the user's
The new role of the user will be discussed, in addition to how the computer is humanized. The

major emphasis of the discussion will be placed on the ‘implementation and use of an on-line, real-time

student pccounting data base with concomitant updating.
¢
Introducition i s .
Why| have a computer system in a school set-
ting? es the computer enhance the school's .
ovérdll joperation? What areas should the computer

attempt [to enhance? How should the computer be
organiz in & school setting? Who should organ-
tze and pdminister a computer system in a school
environment? And, finally, how can & computer be
"humanizpd"?

v

'

The| purpose of this paper is to discuss the
ramifications of & computer system in & school en- -
vironment. We shall examine the philosophy that
must support it, the admipistration that must or-
ganize and coordinate it, the dpllars that are
necessary to sustain it, and the people that are
needed to "humanize' it. -

After some experience with card systems, the
Glenbrook school system entered the computer age
with less than desirable results. It was de-
¢ided that the tomputer must better respond to
the school district's needs. These needs, along
with a philosophy, were developed in early spring
of 1974, After the needs and philosophy were .
developed, the software, hardware and & director
of computer services were sclected. Computer
services began & new existance on July 1, 1974,

Glenbrook School District No. 225 is located
in the north shore arca of Chicago, close to
O!Hare Airport. It is composed of two high
séhools:' Glenbrook North High School with 2,800
students, and Glenbrook South High School with
23500 students. The computer site is in the Dis-
triict offices located at Glenbrook South High
School. . ‘ .

There are aboyt 340 teachers in both schools.
Each school has an administrator in charge of
schedulfng, a‘doordinacor'co computer services,
and a scheduling sccretary. There are.two at~
tendance Secretarids, a registrar and assistant
registar. In the business office, there’is a '
director of business affairs; an accountant who
works with computer services by coordinating
data; two accounts payable ¢clerks; two accounts

[P .
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- and & genera] la

receivable clerks; and a payroll clerk, All of )
these people are involved with the combuter ser-
vices operation as part of a team.

A}
How We Selected Out Computer System !

Before one ldoks at the actual system, the
needs and the phillosophy which support the total
operation should He reviewed. The new computer
system as & whole Luld,have to alleviate "some
serious problems dxperienced in the past. Some
of these p#o ems |[wkre inaccurate data, time
perimecers,nz%\gz ng met for hardbound reports, .

bf confidence in the whole

proeessing‘syscem

With these p oLlems in mind, the following
criteria were use ko select a.new computer 'Sys-
tem for Glenbrook School District No. 225.

(1), The software must support all of the
processing needs, including on-line and batch
systems., '

(2) The system should be an on-line, real-
time system using video terminals.

(3) The data must be easily processed with-
in a designated department by specified users.

(4) The data bases available should be:
student, business, payroll, personnel and inven-
tory.

(5) .The cost of this system should, be com-
ménsurate to the needs of the school district.

The highest priority feed was to have appro-
priate software to support jour system. The soft-
ware must be written specifically for a school
operation, be amenable to angeé and support an
on-line, real-time video teyminal system.

Hiving an on-line vide terminal system was
deeried 'necessary to provide controls to aasure
having accurate data. In addition, video termin-
als would give an opportunigy to p}t dats, entry
and maintenance where it should be!-- with che’
specific 'user. 1 L
. .
The rerminal entry and maintenance ;should be
an ea8y process for the usen. The Screens should
be properly edited to be ceﬁcain atl ?f the dats

|- !
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elements are & rgpriate for each specific school
application. 3 e terminals must have concurrent
entry on-line cdapabilities so that up to ten users
can enter data with & one-to-two-second response.

The student data base is considered the most
important. The students are the pinnacle of the
school and have many records that must be matntain-
ed. The student records, in areas such as atten-
dance and scheduling, create a daily demand system.
They are changing on a daily basis and, therefore,
need daily updating with commensurate hardbound
output.

’ . v

Jhe business data base must satisfy the sound.
practiced of good business operations. Accurate
data can best be assured by having users in that
department input their own data using video ter-
minals. Hardbound output data should contain all
general, needed business reports in addition to
other qutputs conducive to the particular system.

The payroll data base must be highly secured,
have direct on-line capabilities for error-free
data, and have commensurate editing and final pay-
roll output. This particular data base must also
comply with bgsiness and state-regulated proce-
dures and must produce & printed audit trail.

1]

The personnel data ba3e must be broad in con=
tent to handle thé many data“{tems associated with
the school employees. It must have a capability
of updating, having Fn audit trail and producfng

13

many standard and exjéptional reports.
o

The inventory base must have the capability
of handling the various data items associated with
stock materials of the school. The sy§§em hould
be on-line with hardbound outputs. that can be
sorted by the various elementary records of 'the
file. The file should also be conducive for'hﬂsg\;
in conjunction %ith insuzance repgrts.

’

-

The cost of the total systeﬁ, including per-

sonnel, $hould be directly proportionate to the
needs. The initial software should be expected to
consume 4 large 'share of the cost Hecause this is

a high pgiority item. Since‘on-line software is
highly sdphisticated, total maintenbnce cost
should bd evaluated. Card punching' is virtually
nonLexls ent with an on-line'system, so less per--
sonnel, is] needed. No additional personnel is
needed tol operate the video terminals as they c
be furnished from the existing staff fn the user
department, .

It should be noticeable that hardware was
not mentioned in the initial needs. Hardware is,
of course, needed and expected but &3 not viewed
in the same light as the other needs. The only
factor regarding haydware-is having the capability
to handle.the software, the video terminals, the
disk storage with enough CPU.capability for ade-
quate internal processin&. Though the particular
brand of £he hardware is insigniffcant, there |,
should be & proven tract record of reliability and
maintenance. ' ;

- Abounding with these needs gnd the philosophy,
the computer software and hardware were selel ted.
The bits dnd piec

il )

together for the initial run'beginning July 1,
1974, ’ .
. .
Our Philosophy

%" As we look at the nteds in copputer services,
we also have to look at the most 2$bortant as- .
pect -- that being the computer serviges philos
phy. What is the philosophy of computer servicgg?
How does that philosophy fit into the school ph
losophy? - 5

It is always interesting to note that phi}os-

ophy, in many cases and in many areas, is forgot-
ten. Either people do not set down what their
philosophy is, do not think about their philoso-
phy, -or just do not bother to do anything about
it. Nonetheless, philosophy is the foundation of
any type of organization. Therefore, it should
be indiﬁlted very precidely and clearly. Every-
thing should be based upon it. So, we set forth
our philosophy as follows: :

(1) The primary goal is to serve the needs
of. the school district. \

(2) The computer should be able to handle
five priimary areas of the school operatior:

' (a) student data; (b) business data; (c) payrotl
data; (d) personnel data; (e) inventory data.
(3) The computer service decisipns should

be baseh upon a|need-cost basis.

(4) The processing of data should be based |
upon the need, riesources and the ability to pro-
duce acpurate reBults. .

‘ (SE The system should be*supervised by a
ertifiéd schooll administrator with commensurate

prerience in the understanding of school proce-
ure and computef processing. i

(6) All data should be the responsibility
of the users in designated departments of the
school system for| creating, delet‘pg or updating

records. . . . .

fhe pritary goal is'to serve the needs of
the school district. The computer is a subsid-
iary,to the educational process of the school.
It should not get in the,way; it should jyst
assist the educational process. The*compqter
hpuld and must be able to handle the five primary

These are
The students obviously, are

;\ that's what school is all about. Students
are.fh;;proddct that forms the existence.of a
school \system. [

1y

_Tht computer services decision shbdld be
based orl & need~cost basis, If there is a ﬁéed,

up to."Xl' amount of dollars. By following this

philosoplly, we gan analyze our needs béfore we '

mové shead.
§

ot
eeded.,

‘ very easy\for a computer system to be usin
expending lnore money on equipment than is

For example, fbr us -

‘great deal of money on invento'y

] ng. The student, business, pu;roll.
data bpses fhauld have a muéh higher priority.

» To use} & corfputer only as a typewriter or an add- .

-

———
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ing machine' is wrong. A computer should be used
for those typés of operdtions-and appropriatepro-
cessing that are conducive to the sophistication
of its machinerﬁi '

The processing of data should be based upon
ficed, the resources, and the ability to preduce
accurate results. How many times do we see com-
puter services say they can do sométhing but then
‘cdnnot produce? How many times do we see com-
puter services doiné;work that is not based upon
need but upon the whims of somepne in the organi-
zation? How many times do we sed a lmrge amount

of money being expended’-for computer hardware and ’

& very small amount expended for the sof tyare?
What good is hardware without good software? It
is software that makes the operation go, not just
the hardwaré. The hardware mergly supports the
software.

’ )

The system should be sypervised by & certi-

fied school administrator with commensurate experi*

ence and an understanding of the school. We will
talk about this later in oyr paper. However, it
is the philosophy of our school district that the
person in charge of the computer service organiaa-
tion should have expe nce in school administra-
tion and & thorough u standing of how schools
operate with a pavticulat.depth of understanding
in thh, student personnel area. -

All data Should be the responsibility of the
users in the designated departments of the school
system for creating, deleting or updating records.
The philosophy here is very simple -~ it is the
users who should be responsible for their data.
The user who is knowledgeable and understands the
particular .data is the one who should be handling
all the data.
that data i whatever fashion is deemed negessary.

Herein is the philosophy of School District
No. 225 concerning computer services. This is the
foundation the, total organization is based upon
and the Eoundation fréom which it operates.

The School ak a City '

Earlief in our discussion of philosophy, it
wag, indicated that a certified school administra~
tor [should be involved and should be the director

of domputer $ervice. We also talked about the
complexities|of” the school.
in more depth.

I

~

i x

that of a small city. There is a public called
students who' are the recipients of learning.
Teachers maintain the learning process. Adminis-
trators, teachers, clerical and custodial help
perform their appropriate roles within the school
just as workers in & city. And, as in & city, |
records of all kind: fwust be maiptatned. The
Board of Education is the equivalent of & city
countil., 'The school, even'‘has a "mayor' called a
principal. It is a gomplete business operation.
Therp are many dollats involved in the- operation
of this specfllﬁﬂcl;ﬁ". ) <
- b : .

! School is!s big husiness. In many communi-
ties) it is che<hig§5ht busfnéss in town. Théu-
sands of dollprﬂ are/spent .in schools throughout

»

stle ! . ©
, Looking at this "city" in depth Andicates
that its hajpr. function is to be a place of laarn-
. ing. Ev%ion & the school is a subsidiary
. to the studthtd¥ The students are what schobl i%
. about. Everything else should support student

The computer is, used only to process

Let us look at schools

The ogﬁration of a school can be compared to

37 ‘

the country. 1t is a business, it should be oper-
ated like a business. It fequires many different ,
types'of accounting gyjtems including those in
« student and business ¥¥cords.

7

learning. Computer services, like any other ser~
vices, should be organized to support the students,
Students are in the school to learn.

R bearning is a verf”compliqated process, It
is a™Mocess in which educators .are continually
trying -to improve their Tmderstanding apd skills.
When one looks at the complex¥¥iés Bf -learning, it
is apparent that a school, like a city;|is occlipied

* by many humans of varded backgrounds -- students,
teachers, adpinistrators, schoql board --"all hav-
tng different viewpoints about how that ity
should be run. It is very. complex because human
beings are very complex. To understand how a
school operates takes many years of working within
a sdhool. This is one reason that an expérienced
sshdol administrator in Charge of .computer services

is needed to direct the operation.

. . ] N A
The computer iincomplex in its own righe, ‘
but in reality it is two things -- very dumd a
very fast, 1t rarely makes mistakes alone. Mpst
mistakes are people errors. Though' the computér® -
is very sophisticated and requires considerable
skill, the highest degree of human skills is need-
ed for understanding and workipg with people.

.

If we look at the computer in this light, we
can see that the #dvantages to having a pe'rson in
charge who understands both the ighodl operation °
and the computer operation can put thle computer *
and the school together in its proper perapéctive.
The computer is a service to the school. It
should be usemo sasist the school operation in
every widy pos le. The better one understands .
the school operation, the better the computer ser-
vices can asaist.. .
Our Administrative Organization

: > We are organized in such a way that the di-
rector of computer services is directly:responsible
to the superintendent. The position is commensu-
‘rate with the directdr of personnel, business,

) special education, and curriculum: This® brganiza-

. . tional arrangement is not only good finantially,

but alsg puts the computef in its proper light in®

terms of having the computer services on ad equal

basis with all the other services of the school.

Since &onie. ate expended in terms of ma-
chinery, opeﬁatiqn and programming, & need artses
for. these tq ibe taken to the Board of Education
who must authprize all allocations of money. The
director of uter aervlcesihaé a,éirect route
through the piperintendent whp will zecommend to
the Board of ucation the appropria e items. Have
ing this typd bf organization'dogp erhance the |
po!itlonrof nputer .ervice.t I

2"

. v

Having & school adminisifator i charge’ of
computer services tends to male the job one' of . .
- 1

l
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respected authority. It is administrative struc
ture with & person who is a certified.ﬁdminis(ra-
tor that creates a posftive outlook from all the
publics involved in the school. A positive re-
sponse and cooﬁerntion make it much easier for
the director of computer services to work as &
team member ui:h tive publics of the schootl organ-
fzation. . ’

Qur Computer Software
Inylooking for sof%unre,va language was
needed tHat would be consistent, casy to maintain,

casy to jork with, and, of course, would have

terminal on-line capabilities. After much scarch-,

ing in this area, we finally decided to use a com-,

plage sof are package from: ’

MIDWEST SYSTEMS GROUP, INC. .o
401, Benton *

ners Grove,p Illinois 60515

ane. f

We lease the frwite. pgckage for our systém
through this coypany. The programs are written”
campletely.in COMQL #nd include all batch jobs and
a complete on-line\real- t/)k system. All input

is via‘terminals; all 's reside on disk. Cards
are not used in the system. All job gontrot rég
sponscs are- entered via the terminal at the main
computer site. The disk,.the terminals, and the
on=-line, real-time system ar¢ completely compatible
with ecach other.

The namJ of the software system is C-A-S-T-S
(Computerized=Actounting-System-Terminal-System).
It is an on-line, real-THe sysfem. All data en-

ry is wia video terminals. All data is entered
nto.the sysgt from the department of the user.

e user has complete respodsiblity for inputting
nd maintaini theig data. This is all sup?o:&gd
y the softwarp program. The c-h-8-T-§ system

)
\

allows concurant operations, vik the videp te - -

minals, from any department using any dn:a screen
in that departeent (i.e.;, payrolf, updating, stu-
dent progress, étc.). There are[over thirty on-
line video terpinal screens. There are also over
100 batch screens. used in batch processing jobs.

THe financidl data base of the L~A-S-T-S
system has many.types of screens on the on-line
system which are used by saccounts payable\ nccounts
receivable,” payroll, to maintain the various trans-
action filess There are many related editing and
management printouts to help the user with the
video -terminal entries. Each day a rollover is
completed. Any activity entered into the system
that day (ch&cks, purchase orders, change in the
master transaction file, etc.) are moved into the

‘master trnnsactiOn file.

" A_business operation requires a variety of
reports‘gy the computer. .All busincss operations
are completely on-line and real-time via the
C-A-~S-T-8 system whigh affords the user the com-
plete respor¥ibility for the data. Within our
system, unique.reporca for our own particuiar
school district have been added. 1In addition tu
the many réports prin:cd -~ current transactions,
master transactions, vendor and edit listings ==
theré are management reports -for the publics in
the school and various school board reparts.
Through our batch-operating aystem, & complete

0y

.

s . N
‘ .
/ ) ’ "
. - : , s
. . . )
editing procedure assurps that the data is ac- -
curate, ,
- . » ' .
]

Qur Computer HaMivare -
The computer is/a stand-alone Four-Phase 96K
configuration used for tuo'high schools in our
school district. It uges an on-line, real-time
video terminal entry system. Jhe two disks. cach
with 50 million bvtes, is ample storage for the
12,000 student data base, 36,000 business data

‘base, plus data bases for personnel, invegtory and .

payroll. The sort time is adequate for our varied
production needs. The computer is in operation

sixtedn hours a day -- eight hours during the day .
being used mainly for on-line and eight hours dur-

\ ing the evening being used for batch jObS. .

drive, 700-180 LPM printer and a 300 LPM card
reader,
+ “follows:

\ Auxiliary equipment includes a 1600 BP1 tapé

. There are.ntrie video terminals located as

g¢lenbfook sdflth High School
‘Glenbrook North High School
Businesd Office

-~ Computer Center E

3 Terminals
3 Terminals
2 Terminals
1 Terminal

The central computer site 18 located at the
% South High School. The North High School, located
several miles away, 1s connected, via modums and a
small interfacxng unit dxrecg}y to, the central com-
puter. This provides them uich direct on-line ac-
cess with a one-to-two. second response. 4

Student records are maintained on-line for
two years. This enables direct access to student
files for the previous yeaf. It xocludeh m;nipu-
lation of all business dath for two fiscal yoars,
ummer and even{ng school arc also a part of the
ata base, including all of,the flexibility of the ~
on-line system and producing all Qf ¢he many batch,
» student and management reports.

Though the time that the computer is down
\ for repairs is minimal, it_is felt by the user
during the. day when the on-line system is in oper-
atidn. " The terminal opérators, knowing that the
computer {8 a macl¥ic and is susceptible to fajl-
ures at' times, are prepared and undetstandvy’ v

various types of backups are used and needed
with the on-line system. It is imperative to back
up the dink drives daily, and to complete a tape
backup before any major type of batch job such as
payroll or grade reporting R

The operntion is awcomplete daily dem#hd
szstem. Data output involving student and busi-
ness files is gencrated on & daily basis.
ample, any student who has had a schedule change
+is flagged.
printed that evening .for use the next day. His
teachera will receive & new class list for atten-
dance purposes, showing‘the additions or dxops h {
their <lass that day., Other changes, such as ’
plione number, name change, or, in the business
files a charge of vendor, will be reflected when

it ia printed.
. P TN;\\\}* . Y
N In the business department, any purchasec-or-

dors, impress checks, revolving fund checks. stu-

-
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Fot ex- .

This atudent will have & new 3chedule .
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. . .
dent activity checkas are emtered on a daily diand
system, Checks are printed that day for dis-

tribation the following day.

LY
A\%i?eo terminal system necesaltates many

L d

precaution To enter on a terminal, each user
has a secutity code which includes his social ses
curity numper and ‘other call numbers. Somg ter-
minals, such as payroll, are secured so that they
can be utiﬂized only by apecific users. The ter-
mimals alsp are secured so that one school cannot
entdr another gchool's filea. It should be noted
that with rhis type of syptem, one must have doc-
umentation to support notf dnly the batch jabs and
ckup routines but also the video-terminal opera-
tiong. -
When one uses video terminals for data entry,
t is very)important that proper editing occur
all entries into the terminal. The video ter-
programming is highly edited,
incss arca, so that errors are caught at

[}
.

of our system, we\emphasize that the most impor- °*
tant aspect is the)goftware. Without gobd soft-
ware, it doesn't maky &ny difference what type of
computer is utilized.

user is the pore
The e completely re-
They have direct &c~

o lOur philosophy is ¢
of the C-A-S-T-S system.
spoabible for their data.
cess tp the data files whenever the need ariges to
process\Tive data. Compl ints(for inodrrectjdata
goes diréctly to the sourg¢e {n izijdepartment

whéze gﬁe origingl date ipput ocqurred The com-
puter should rarely be blambd for user errora. .
Anything updated is visyallly edtted via video ter-

,minals and thréugh & hardbound copy that follows,*
dr, as in payrall, is seén on an audit trail...
With this type of activity by the usef the error °
®rate is very low.

Batch reports reflect the data at the time
of printing. It is always live and always -ready
to be. processed. Almost any type of report can
be generated using any combination of the current _
data base. only thing that is left is our s
own imlginatioet The pnrticular lapguage of |
COBOL is easy to work with since it is used ,CXom
clusively with the on-line and batch aystem. e
,can process whatever is neceded with any of the

" daca bases.- .\ . '
Humanizin§ Our Codputet "

ol In the humanization of the computer system,
%t- is- the user who handles 2ll the data in a des=
ignacel department. This implemenks our pHiIoso-
phy apd-our policy of using the computer as 2
tool from which people can extrhet, upﬁlte and
crcate dath.. The user is completely respondibie
for the data fput and for the final data output.
The output téflects the uaers’ input. Hetce, &1l
questions regtrdihg any dats for a given'deparc-
ment ate divected and handled by the tpproprintg
knowledgeable personnel in that depatrtment. It
cvuld be an administrator in charge, or any cler-
icel people who uork for that..admioistror, but a1l

S
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“formation in that ares.
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: . 12N
respona bility regarding their dats Vill be di-
rectly handled by that department. ,

Bor example, people who work with Student
scheduiing are the most lppropri,te ones to agswer
any questions sbout scheduling.* Those who work
with grades or transcripta are the ones to answer
questians, dorrect any errors, or update any in-
Peraonnel in the business
off{ce such as accounts paysble clerks should han-
dle an{\questions about the accounts P‘yable data.

It is' tesmwotrk that ia estnblished uith this
system.© The users feel they are an integral part
of a tcam with othera in the school, with the di-
rector of computer services and even with the
"computer'. The «<computer director continually
works with ‘'all the various departments in connec-
tion wifh the terminal entry, helping them with’
various types of data screens, data and output.
The users understand that the computer is-a ma-
chine and they are a part of that machine. They
understand that a machine will break down on oc-
casion and that they must maintain their work copy
and hardcopy documents for, reference in case of 2
computer data logs. The fndividual videc terminal,
users neégacontinued assistince with their 3pera-

he terminals. They take pride in the
operation] of their video terminals and see ‘them as
their to:k of handling data- 1nf0rmltlon in their
a

particul department. . .

By havipg the users completely.respon§ible
tor ‘deta input, by creating an stmosphere of team-
work wheréby the users work with the director of
computer tervices, and by teaming with the comput-

er, & sitdation'is crested where 8 group of!people .

‘are actively involved as a tesm wrth computer ser=

Types of J%bs We Do

As wis indicated .eaxlier, in our paper, over,
thirty screens are used for the on-line, real- -time
system knoyn as C-A-S-T-5 (Computerized Accounting
Student Teriminal System). We also run over IOQ [}
batch programs and have many maintenance Ctypes of
programs to backup, georganize and massage data
for processing. Some of the batch jobs arg all
types of student reports, sorted in just about any
way. There are exceptional types of reports, such
as d}aadvantnged -handicapped reports, specisl ed-
ucation, reports, rcason-for-dropping-from=-school
reporte, and various state rg{og;s. Master data
base ‘reports indicate the number of scats nvnil-
able in a;courae, how many are taken, and any
other information related to a specific course
aections

In the attendance data base, on~-lige atten-
dance screens are used for all dats entry. State
ADA reportirg is also & computerized product of
the syatem. All date for half and whole days is
entered via the terminala and edited by the users.
Printouts indicating absentee data is printed to
be uased 22-8 verificntion/worksheet for lt\nndnnce

eraonnel. ~
P L

~An extensive on-line grade-reporting aystem
is uacd. The teachers sre given an accurate clasa
l{st on a special form where the grades are indi~
cated. Thesc gradeca are ‘then entered via the ter-

.
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minal. The gradea are proceased through the com-
puter, edited and aent back to the terminal user
for minor corrections. A verification sheet is
then given to the teacher and the grades are veri-
fied. Grade reports are printed, GPA's updated,
and class rank transcript labels and various ex-
ceptional reports are printed (i.e., honor yoll,
list of.students who received F'a, grade distri-
bytion, etc.). Grade reports are printed on
milti-part paper for distribution to users in .
addition to using a self-mailer for sending the
reports home to parents. . }

!

\!

AH/on-line satisfactory notice report is
used. The teacher receives B printed class list
on a special form for indicating anybody who is
\.doing unsatisfactoty work. This information is
then entered via the terminal. An unsatisfactory
notice report is printed using a self-mailer with
copies going to the téacher and the counselor. It
is done on & weekly basis and is completely on-
line via the terminals. A new schedule is printed

' for the student, and & new class list is printed
for the teacher on a daily basis.
. L]
How We Schedule Our Students . \ '

In our student scheduling Bystem, we agafn
\:cilize the C-A-S-T-S syAtem'with on-liné, video
teyminals.

A1l data for Arudents who are going $o
e scheduled is malntained on the on-line system, .
before student scheduling(occurs and after it is
ompleted.‘
We load our initisl studeént cour? -selec-
The data from the ca:
nto the system and matntained vi ia che -
terminals throughout the entire scheduling pro-
cess. All of the master schedule is maintained
on termdnals. Master schedule lists, course tally
lists, counseling matrix, course identification®
lists, student identification lists, counselor-
student verificatjon/worksheets and a student
course-verification form (sent home to parents
via self-mailers) are 21l outputs of the on-line
system. The course verification forms indigate

. to parents exactly which courses the scude ts are

ERI!
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Special video screens were created td match
the input dats for the scheduler program. Student
dats is loaded on tapes to be utilized i{nh the-ac-
tual scheduling process done outside of our com= "
puter complex. After the scheduling. is completed,
the updated information is loaded back'onto our
system using the tapes. The student data base '
is then maintained completely via the video ter- -
minals with the user, doing the inputting.

Various management reports are then produced
itcluding the master schedule, teacher load, '
course load, room utilization, tecacher uciliza-
tion, maater module report and any other reporta
needed *to maintain an adequate scheduling. syatem.

_Before school opnns auxilliary reports are pro:s
cessed -- class lists, attendance, lists, and
student schedules: - .

L '

1

The &ascer schedudes age built by the ached-
uling adminiatrator in cach’high achool. e
scheduling administrator has alcess to a griat
dcal of updated information which can be pro-

Y

\ ~
! .

/ .
cegsed, such as the mat:ﬁx. tally, master schedule,
enrollment data and the on-line system.

The scheduling on-line screens used on the

.,,c%rminal are specially designed to enter the many

types of information that relates tJ” the scheduler.
Any type of exceptions utjdized by the scheduler
can be entered via the”Terminal so thit these can
be used at each schgcl s particular discretion for
complete fndividua} Btudent exceptions, B

Summary

In summary, we have discussed oge uly of
approaching the initiation and operation of a com-
puter service in & high school setting. The gm--
phasbs was shown to be based on need’and’a strong
philoaophical base from which to build. The or-

ganization of the computer service is based UPRD sttt e

the premise that & school is a complex place and
requires an experienced educator to act a&s a con-
duit to the actugl computer service.

P B .
The main thrust of & computer installation
should be in the software which drives the multi-
tudes of data, bases. 1t vas plrclcul(rly appawebc
that ag on- line. real-time videq terminal syscem»
was the\core of the compuyter operation.

The system is "humanized" by having the
users, the computer dire tor and the cpmputer atl
uorking as\ a team to process data for the schodql
system. * It is the khumAn&zacion of & compute:
system that pakea it a service for the'people f
a school, and, after all,lschools are all abdut
people. .

.
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Abstract: The Resource Requirements Prediction Mod
secondarv 1nstitutions which has received wide at

nagement and planning tool. Version 1.6 of RRPM
batch use on COmpu ystSms:———»-—‘A LA

1
%

THE IMPLEMENTATION OF AN INTERACTIVE VERSION ’
C OF THE/ NCHEMS RESOURCE RENUIREMENTS PREDICTION MODEL

\ George/F. Sargent

MICRO-COMPUTER ‘ .
b

T. Bell -~ .

tate, Unjversity . e

\
.

.
N

el (RRPM) is an instructional cost simulation for post-
ntion as an instructional program information,
is written entirely in ANS COBOL and is designed for

3

o e i

This paper described dn interactive version of‘kRPM, called RRPM/NOW, which runs on a persona]'

sized APL computer.
examples of operation provided wherever necessarv.

RRPM/NBN kackgrOund ,

RRPMi 1.6 was designed by NCHEMS (National
(enter for Higher Education Management Systeds
WICHE {(Western Interstate Commission X er
Education) to be run in batch computer mode.

MSU Professor Richard Featherstone, while teaching
RRPM as & management aid', found that ifs con-

cepts coulf be taught using simplified examgies
and hand chlculations. However, when it wa
- desired extend the concepts to "real life"

examples,[the calculations became too burdensome, =
and thergfore, the "real ¥ife" examples could

. not be cohsidered as explicitly as desired.

L

.

_Dr. Richard Brandt of MSU had the insight
to.recognize that an interactive version of RRPM
would give Featherstone Substantial support in
ms teachings of RRPM concepts. Thus, the devel-
opment of RRPM/ONLINE was initially motivated by
its usefuluess as an instructional support tool.’
Dr. Brandt™s version used APL (A Programming
Language) via.dial-up computer terminals to a
sremote computer s, the means “of providing inter-
active compuigr access. .

) oloaigeal breakthroughs have

Recent te;
enabled micro- uters and other personal sized
computers to comé\powFrfu1 alternatives to the

traditional large scale! time-sharing systems.
While they may lack the absolute computing power
of the larger systems, they do have the advantage
of simplicity. This .is largely because the
personal ‘sized computers are dedicated to a single
user and are operated directly by the user,
whereas time-sharing systems Sserve many users--
none of whom actually operate the equipment them-
sélves. Consequently, time-sharing systems must
have procedure$ for protecting users from them-
selves and other use This gives rise to the
need for sign-on co passwords, job cost
parameters, time 1imits, job cost accobnting
syst&q&\iﬁd so forth, Addit10q;11y,‘time-sharing

The backgroynd of RRPM/NOW and mode of operation are described in detail with

systems must have procedures allowing them to be

directed from remote 1 i tirer

kn or a personal computer user
to insert his castette tape on his machine to a

\;ime-sharing user who must give a remote com- .
uter operator instructions to load a particular
tape.

Because personal sized computers are now
available, powerful, and offer greater sim-
plicity the user, the authors have continued
the dev;zgpment of Dr. Brandt's original RRPM/
ONLINE mpdel on such an APL personal sized

computerl. ‘The new version is called RRPM/NOW

to highlight the greater simplicity of implemen-

ting and using RRPM oh personal computers over
, either interactive or batch time-sharing systems.
A How there is no need for telephone communications,
for authorizatien to use the system, for specific
system-related knowledge, for spec¥fic remote
_storage .and retrieval provisions, and for the
concern of the cost of operating 'the system.
The user of RRPM/NOW merely inserts the proper
cassette tape and pressesithe "Start" button.

|
Objectives .

. The first objective of RRPM/NOW was to -
emulate the operations of RRPM Version 1.6 as
described in Technical Bulletin 34A’ puplished

|, by NCHEMS. In addition to this objective, it
was designed with some further objectives in
mind. First, any program which is to be“used

ip instructign must be able to store and retrieve
several models or examples easily. RRPM/NOW does
this thraugh the use of separate tapes for each
example. This allows any number of examples, or
jterations of examples, to be stored and avail-

.able for comparative purposes.

.

In addition to ready storage and retrieval

of examples, another secondary ob{iffi:f’:g;,—
1 . -

. [
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RRPM/NOH was the provision for the entry of "what
if" questions to 'determine the projected impact
of various actions. To do this, apy input can

be respecified simply by reuse of its original -
input program, e.q., run IN3 (Input Program 3)

by itself. Alternately, a user with knowledge

of the APL language can manipulate -the vartables
any way he chooses, For exanpve, e enroll-
ment can be increased by a blagket/ 10 percent

by entering ENRL «~ 1.1 x ENRL, where ENRL is the
name of the variable holding enrollment data,
Thus, it is possible for an individual to enter
an example and then to change it .easily in
response to "what if', questions. The original®
model will remain unchanged for later compari-
sons, and the new model can be saved or dis-
carded at the option of the,user.

In addition to the objectives
RRPM 1.6 and modifying it for more effective usg
as an instructional tool, RRPM/NOW w
di-

designed in small moduleS to allow for|the future

example, a historical study could be made b us1ng

. both student enrollment :nd faculty*FTE\s t

T tivity and costs. A second
example would be nput 4 given faculty and
simulate th§ type of enra11nent theyinstitution
‘could then §andle. A third pxample may be to
input a saldry budget and aJ:alary schedule.and:
simulate,thd number of facalty possible at varying
levels and th& consequent possible_enrallment.

.Thus, RRPM/MDW could be used to produce outputs

- which would become the inputs to a system of
. linear, equatjons.

This system would then be used

to find thé ideal" balance betwe faculty and
enro]1ment, iven certain restra1ﬁ2§ ‘

o A ' ) .’
Input 5 .

RRPH/NOW input copsfists of .2 series of input
tage of the" dynamic .
nature, of APL to set 2 adjust data variable
dimensions by using othér variables. Consequently,
the first input programs are used to gather
literal data regarding the names of the user's.
disciplines, course levels, student®programs, and
so forth., In each case, the number of names -
zorrespond to the size of the variables which

Will hold the associated numéri¢ data. -

The dynamic nature of APL' variables provides
for efficient computer memory,.. Within reasonable
limits, the size of individual variables is Pela-
tively unimportant. For example, there are no
fixed sizes (e.g., 8 characters) for faculty rank
names, discipline names, or any other literal
data, The dynamic nature of APL variables allow
.them to be the exact size the user needs. The
output programs which use these literal names:
automatically compensate for the length of the
relevant names. This usually inplies that long
names shift output to the right, and consequently,
one should be careful not to exceed the width
capabilitfes of thé printer or paper used for
the output. N

. e C 42

, L : v 45 ‘ . \
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!}lustrptign 1

IRPUT FOR COURSE LEVELS,
STUDENT LEVELS, AND FACULTY RANKS

]

INt k
TYPE COURSE LEVEL NAMES .o o
.0.LD \ ro\ L . ;
0, U]
h o1 L , |
TY.PE| STUDENT LEVEL NAME ! ;

(Note: A period terminatel each 1eve1 q .
. input above.)’

; .
) . | X . t .

ITlustration 2 shows the entry of the . ¥
numeric'data for student -enrol Iment, |3

;‘ N . ’ c. . ' '\
Iiystration 2 .o ' : \\\
. INPUT OF STUDENT ENRGLLFENT - "
BY PROGRAM AND. STUDENT LEVEL g
- (

IN7 +

TYPE 3 ENROLLMENTS LD UD- Gn‘ /-
PROGRAM  HISTORY . .t
0 ) '

143 186 52 . :
PROGRAM I10LOGY { ) o '

'y L -

121 $hous . .

PROGRAM  FINE ARY ' .
0 / '

85 61 17 .
PROGRAM  BUSINESS . N
u 14 . i .I

* 180206 17y o
- * * . - ‘.

/ - .
Notice the computer prompted the user with. \
the "three previously eatered student level
desgriptions (LD UD GD). Additichally, it used
the discipline.names supplied earlier (HISTORY ot
etc.), and stoppéd autofatically after the last
| 1ine of data was entered, Maximal effort is .
made to reduce the amount of redundant informa-

tion entered by the user, - , .
Calculation i
‘ Upon the completion of the input of the '; .

requested .institutional data, a series of
calculation programs are executgd which perform
the computations required for system output. -
RRPM/NOW supports  the short method of calcula- <
tion,-which in actual practice 1s used by almost

¢ all {nstitutions now using RRPM, The calculation
of certain fitems are, autoﬁhtica1]y skipped if

[
. ~

1 . ¢
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y cprresponding
" hds other outpuf’

.
.
- 2 -

the associated 1nput was omtted during the input
phase. }or example, staff salaries are net cal-
culated if the staff i1nformation 15 absent during
calculations. ¢ - .- Lo
Ihe user executes the entire stries of cal-
culation programs by typing CALCSHORT. The user
may execute-arty part1cglar\calculqt1on program
«(e.g., calculate the Instructjonal Hork Load
.Matrix - IWLMX by typing ‘the name of the desired
calculatfion program {e.g., CIWLM), :
1 . .

Qutput ¢ ( . adi) ' . \

RRPM/NON producgs an Organ1zat1onal udget
nd Program Budget which are @odeled afte the
M 1.6 output reports. also
prog un1§:e to RRP }NON
such as the Cos /Cred port and programs

n Organizagjjonal ’
Nustratidn 3.

.. CHATRMAN 20080 1. 09
- FACULTY .
" PROF 17000 8,56
. ASSOC 14500 12,84
ASST 11500, 12.84
INST 9500 8.56
O e S
. TOTALS 13125 ¥2.80
) STAFF - Lt
ALl 6000 11,20
T07ALS 4000 11.20
) EXPENSES . )
ALL
3 .
. 70TALS ‘
) xxx TOTAL . 5s.01
. ‘ R ZomTo===o=
o
* e N
a .
. - \
* 4 . 2

SALARY  F.T.E.®

> -

For 1nstruct1ona1 purposes special cons1derat1on
has been given to held the length of the output’
line to the number of, characters which the system
/can d1sp1ay on a v screen
M "

. \
. \ \'
. \ R
, ] \ , . |
' . *

I1lustration 3

BUDEET Output

-

. ¢ PERCFNT PERCENT

N ORGNL  INSTRL
PERCENT COSTS BUDGET BUDNGET "
, 3
. 510040 3,03 .7997
. f . .
20.00 145535 } 22,04 5,8192
30-00 186199 ' 28.19 7.uu52 .
36:00 147675 -22.36 5.90u8
20.60 81329 12.31 3,2519
___________________ 2 i
1§0.00 560739  BY4,90 22,4212 T
100.00 67207 10.18 12,6873 .
100.00° 67207 10.18 2.6873
FT===== N . M
¢ 12503 1.89 4999
12503 1,89  .4999

LY}
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"flustration 4 shows the RRPH/NOW Program,
Budget for all four prograps in the sample data..

BI10RY
1D
un-
“on
T0TALS

L4

* BIOLOGY
LY} l‘ ['

ip

TOTALS

<

+

CosT
PER
STURENT

1458.67
1625.20
236%.31

1663.57

1953.81
2359.33
$334 . 64

2512.49

FINE ARTS: |

Lo
we*,
6

e‘t

TOTALS

BUSINESS
Le
ul
GD

TOTALS

]

1524, 74
1667.46

2166 .64

1645.09

2 !

1496.10
177308
2569.33

- = ——————

1854 .33

. N
|
NUMBER
OF
STUDNTS

143.00
186.00
52.00

381.00

-

7o

IMustratjon 4,

PBUD

INSTRUCTIONAL PROGRA}
BY STUDENT LEVEL

PERCENT PERCENT
PROGRAM . TOTAL
STUDNTS STUDNTS
———— g e mmmmem
* 37.53  10.88
5g.82 1%.16
13.65 3.96
xuo.nob\\\éz;jﬁ

srTmTEs | ~\

1]
u6.5% ~  9.21
36.15 7.15
17.31 3.42
100.00 19.79
52,15 6.47
37.42 4,64
10.43 1.29
100.00 1290
§5.§%g 13.70
40.39 " 15:68
2n, 31 6.4y
100.00  38.81
S
"~
él ( o
%4

[

GET OQutput

'

PROGRAM BUDGET

PROGRAM
cosT

208590
302286
122944

633821 °

236412
221737
R H A

653248

R N

129603
101715
36833

268150

2469298
365255
311156

uS5710

A
«
RN
1
. oy
a. *
PERCENT PERGENT
PROGRAM . INSTR, .
BODGEt  .JDGET o'
mrmymmm mmm—m -
32.91 8.34 =
47169, . 12.09-
19.40 . 4.92
P :,._._.._‘_...‘
100.00° ~ £5.3% .
3619 9.45
. 33.95 8.87
7.86 780
RN T N -
100.00 ° 26.12
. &
148.33 5.18
« 37.93 .07
13,74 1.47
fga,on 10.72
==:\==:== . ¢
28.48 10.77
38.62 1%.60
32.90 12,44
S
100.00 37.81
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*The remani\_ng output reports are ;ur'\ique to.* ¢

\ for each discipline.

The head count is broken.
.down by faculty rank and tourse level,

Ilustra-

N gain ft_)r ths; history ‘department.

P

v

5

n ]g\str'ati«in
PRACULTY Oud)ut

1.-.*.'m.Zi"f;‘,mmundn yls;rn'w.

il “nt up on TotAL ) CLp:  --GOURSE. CEVEL NAMES-—~ -
N N P A 1.2 % 8.6 {' Lo Lo .
~ Aot fu o a V0 1.8 12.8 ) ‘ #g et U .
deoo Lhest w20 18 28 ok - T e - A
Cog e et R e 12 Bg) _i s TR, S e L,
- . A P A »* ) [ - Ve e W [N o
FOPHTaL a0 2y 5.9 8281 e ” SLn --SIUDENT LEVEL NaMES- - INI}  °
+ . ... .The output program PRCEST printf .the report , bg .
. of the average cost per student credytshoyr pro- P . -
- duced. The'costy-are reported by discigline and .
N " ..course level, e]average cost for each.discip- « . . . ’
sline, each course level, as well-as the entire -~ T LleAr] S et .
« model. are also- reported, as Shown in Xﬂustratipp’ JE’ESFI- <-EACULTY .BANK NAHt—S—.— ' *I."‘“I g
. 6}- . . o s \\\ ) - ASSOC R . . . ) L -
\\.- RO : © ASST . AT
S Ilustration 6. INST .o e SE
p . T ’ . ‘. In addition to the data showh in. Illustra-
- © o pr ot N BOLLARS / STUIN, L RL\T HOUR » tions 7 and 8,. SEE can forMat and display the
" . . o A " ‘Induced Gourse Lead Matrix, Instructional Work.
R v ‘.U\". up ..GL . AVG . C Load Matrix, student enrolliment, as others as
plezinpry © 45 00 9.7 95,2 537 . . well. - " | ' o I
e YALOGr - T3 (93,3 187.7 4.7 . <N K . N X
JIME ARTT te 7492 8006 MY 40 .- Vo Finally, the-use can.print the entire col-
i BUSINEGS 4o g 3.0 90T =13 A A —‘) lection, or amy part, of the data for a particular—
. AVERAGK 8.8 61.8 111.0 634, . + [ _~ mode] via the program PRINTVARS. " This program
C. “ o : . \\- T takes a matrix contaiping varfable names to be
' . W pr"nted, and ‘produces an alphabetically-sorted
N \ \ -.1isting,of each variable's name, size, and .
" R S - o Vo conxents.’ Ilustration 9 shows an example of "
. A genera), purpose ddta display program,, SEE, . PRINTVARS output. = .
. can'display both'raw input data or calculated *+ - - | 7 ‘ ¢
7/ _résults. The user may ask -for data to be 4isp) - . .
ed by-using the ‘name of the variablé itself, as R ___IMustration 9 - -
J - -shown in MNlustration 7. .. . - o <
LT oL L « " PRINTVARS Output
’ l v [ r‘ . n o - v.' . ’ - N ) o ot ’ ! ¢
vo y, ! - IMustratiop 7 . - ° - . , -
e . S, \" PRINTVARS DNL 2
Coh e SEE Qutput’ (Fadulty Satartes) ‘L " oo s
’ ‘ el LT pISh. . SIZE =4 8 .
' ~ . . " « .. - , s
- T TR SALS e HISTORY | .
L R “ -, " BYDLOBY ' ‘ ..
R A 2 . ' FINE ART o .
‘o FSAL--LAfULTY SALARIES~ «-~-=-110, N BOSINESS T
: A : S . o
- (RESH ~FRD V- - . w7 C ““ .
TEARNEE N U ORI c S _ ENRL, SIZE = 4 3 .
el e PRAF ASST - JNST- ' ) .
. HISLORY . *17000° 1500 - 950 © 143 186 BX | .
s Kro1ocy . 12080 - ri5000 9500 L1210 9% BS5 Te .
S FINE AQRT 12000 £1500 9500 85 61 1% . : Lox
. BUSINESS ~ 178007 18500 11500, 9500 . -1180 206 120 .
S S SR o . T -
T Lo ' S, . . ENRL IS THE LAST_ YARIABLE . .
' FCIR Y . - . o +
’ . . R ot N N
S YN Y .
. . N . N qs ‘A, .
.'-"-': . . ) “‘ ) r . \: 0
Q - , . ‘- . ‘* . . R
ERIC. .- * L 46 -
- T ) ' Y . :

"' RRPH/NOW. PFACULT prints the faculty head count ..

o\tten & js-an example of the execution of PFACl{t}_’Y’, o

- -

; Y ST . ’
“In the output, the 110 s & reminder that  °
~ Faculty Salaries (FSAL) are entered via input
. ‘program 110. Alternately, the user -ask for
. the data associated with & particulariprogram, as
_ shown in I11ustration 8. b {

RO . !
: ' Ilustration 8 \‘ '
1k1)

o, a

SEE Otit'put (Data eﬁ'tered via® s
SEE ' IN1* .

. -
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T it much 1ike' a"powerful desk ca]cu]ator

. ¢ipline by Rank, see¢ Illustration 7).

" and is designed for

- time-consuming\special programming.

e |
. v
. . .

Programming Language l .

¢ The computer 1angbage used for RRPM/NOW 4's

the APL (A Programming Language) notation, disign- -

ed by Kenneth E. Iverson for the purpose of teach-
ing mathematics. In 1968 it was reledsed for.
public'use by IBM and since then a group bf dedi-
«ated enthusiasts has emerged and contjnues to
grow. Recent years have shown a surge in the
general availability and use‘of ARL

4
»

APL has many advantages Uver"uthe-jmwxnan-
ming languages that favor its use: First, the ApL
\programmer neqds to know very little about compu-
ters ad How they operate internally. Thus he

can conceritrate’ his 3ttention on the tomputational
task without being a computer expert.

- ,~SeconJ, APL i$ interactive in naturey rather
than being patch-oriented. Tonsequently, the user
can enter his data through™a typewriter-like
keyboard and 1f he makes a typographical error,
APL identifies 1t and allows’ him to correct it on
-the spot. Ve~ ~

.Because APL is jnteractive, the user can use
For ex-
amp]e, if he would 4ike to see.any given variable,
displayed, he only need types its name, say FSAL,
for Faculty SAlLaries (which are arranged by Dis-
Because
-APL has many more operators than just +, -. =, :,

trix operations, hg can do
such things gs determine the size of the FSAL
matrix by simply typing oFSAL. The resuTt is the
number of rows and columns in FSAL, which corres-
pords to ‘the numbers of-Disciplines and Faculty .,
Ranks, (e.g., 10 Digciplines and 5 Ranks).

As the usfr becomes more familiar with APL
he can interaftivelyeperform many différent
computat1ons on the spot, without resorting to
Consequently,
the interacfive natiresof APL, its rich set gf
data operators and matrix handling capab111t1es
make it a powerfll language for computations.

~ Q ., * .
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y ., A CASE FOR “CASE":
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o, COMPYTER ASSISTED SALARY-SCHEDULE EVALUATION, '
. George F. Sargent
, . Norman T. Bell ' .
John L. Bristol \
. \ . .
4 . -
- ABSTRACT: In today's complex dor]d of schaol finance the publlix schools are finding

assistance 1s needed in reaching the agreements necessary to o
salary demands and decreased revenue. In this paper factors
schools to seek help are described, a general computer-related
and then the specific set of computer programs which compr1se the solutjon explained

intdetarl. Finally, a simulation of a complete solution is presented as an example of

ate in view of increased
ch have caused the '
olution is identified,

Q
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the capability of 'the system ideptified as CASE,
Evaluation.

THE NATURE OF THE PROBLEM - .

The -operation of public schools
especially in the area of perdonnel
management is in the throws of change.
Negotiated agreements are replacing b>0th
board policy and administrative direction
1n setting working,conditions for teachers
and emp]oyees of public schools., .

The results of negotiated agreements .
are just beginning to surface. School
districts, faced with fixed revenues are
being forced into settlements allowing for
Tittle, if any, financial flexibility.

Many ‘have settled contracts well beyond
their ability to finance and consequently
face the difficult ‘issues of reducing .
staff and programs in an attempt to
meet the1r ob11gat1ons ¢

* The best time to face such issues
1s during negotiations rather than years
later after the alternatives and flexi-
bi1jty have been substantially reduced.
To &chitve this goal,a system is required ,
thaf can do the fol]ow1ng

1. { Accuratelyiand rapidly compute the
cost of a particular salary schedule
roposal, generate new salary
edu]es,land compare one salary
profosal to. another.

2. Flexibly rovide Such information
without cbmplex programming or equip-
ment requirements.

3. Provide computer evSluation under the )
opgeration of a layman rather than a ;
cqmputer programmer or operator.

Without such a system,

*total cost data and receiving it.

Computer Assisted Salary-Schedule

time-consuming
hand calculation may sbe done with the
possibility of computational errors
greatly increased. Such errors may even
cause agreement to a contract that cannot
be afforded or, on the other hand, lack
of agreement due to the time implications

and the reSultant‘frustration.

It may be that in some districts a
large, batch-oriented computer is avail-
able for business applications and during
negotiations it can be made available
for assistance in computing costs of pro-
posed, schedules. Though such an operation
js obviously reliable endughafor the pur-
poses needed, it may not be ick enough
when the. tota] elapsed time required td
get the information from the negot1ators
to the computer, and back again is con=
sidered. For example, the system may.be
physically located at a site distant from

‘the negotiations and time would be con-

sumed in carrying data to and from the

computer cenper. Additiénally, the com-

puter would have to be scheduled and

available before the job could be pro- .
cessed. To make this poss1b1e, the .
current job the computer is working on
would be completed, upcoming jobs would,
be suspended thus disrupting the regu]ar
operations. By the time all this takes
place, it appears that, here too, a t1mg'
lag would occur between the request for
Con-
sequently, even batch oriented computers
may not produce the total cost data at
the most oppOrtune po1nt 1n the negotia-
tions. 3

In summary, calculators are logis-/
tically simple but slow and in the press
of neqotiations, apt to be inaccurate.
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On the pthe#‘hand, batch computers are fast
apd accurate, but due to-logistics, inclu-
ding required computer expertise and,
sophisticated hardware, the results from
these camputers might be delayed in getting

' to the negotiators. Thus, neither cal-
.culators nor batch computers seem to offq"
the answer to accurate salary schedule

total cost data at the most opportune

point in the negotiations.

Consequently, there is more than a
" remote possibility that agreements may
be reached without either party realdy
being able to state accurately the total
cost of the agreement or the perclent] of
change related to previous agreemgnts.
In extreme situations it may be that even
after an agreement is reached it will be
found by one of the parties to be 4n-
acceptable because it was costed out in
error and a return to bargaining will have
to be requested with all the difficulties
sugh a move involves. Consequently,
the basic problem is that at present it
'is difficult.to enable negotiating teams
‘.10 receive an immediate, accurate evalua-
. stion of proposed.salary schedule changes,
and thus the process of agreeing is
impeded.

A GENERAL SOLUTION TO THE PROBLEM

Because of the above recognition that
salary bases of millions of dollars were
to be computed by relatively inexperienced
computer users under presSing circumstan-
ces, an integrated system Of computer pro-
grams, identified as CASE (Computer Assis-
ted Salary-Schedule Evaluation), was ,
developed. Two major design considerations
of CASE were to keep it simple to operate
to reduce human errors, and make it oper-
atable at the sitk of the negotiations .
to facilitate timely results.

-

]
i
B

CASE permits the user to (1) enter
any salary schedule and accompanying [
people matrix, (2) compute the costs
associatedd with such data, (3) modify
the salary schedule and people matrix in
virfually any way desired, and (4)
compare the differences in costs. of i
various schedules. This then meets the
important computational needs for -
school salary negotiations. The use
of the CASE system.is described in the
following sections of this paper.

Actual examples of using CASE are pre-
sented as illustrations throughout thg - .
descriptions of the various programs.

N

SPECIFIC SOLUTION

1

Included in thi¢ discussion of.the
specific solution are Yhe following
topics: (1) entering data, (2) ‘compu-
ting costs, (3) computing next yedr's

jexpected costs, (4) computing differ-

’

nces, {5) modifications to salary
chedules and peogle matrices, and (6)
tility programs.

tering the Salary Schedule and the

PFople Matrix .

: The user desiring to enter a new
sdlary schedule uses the program called
SALARY. Througp this program he is
prompted for a Rame and a description of
his salary schedyle. This is done since
it is expected that ¢sers will desire to
enter more than one {alary schedulle for

. comparison purposes. \ After providiig
thils brief descriptioh, the user i
requested to type the 'schedule as i¢
apppars to him, that is, if there are 15
steps and 7 lanes, he types the seven
salaries for Step 1, presses the return
key, and repeats this same process until
all 15 steps have been entered. There
is no need to attempt to allign the
columns (lanes) as the computer will do
this automatically. On Step 16 he types
0UT, and his unique salary schedule is
then stored in the computer's memory,
ready for use. By typing PEOPLE and
repeating the above process, the people
associated with the salary matrix may be
entered into the memory of the computer.
For an example of this process, "see

I1lustrations 1 and 2. (Note: for pur-
poses of illustration, an abbreviated
salary schedule with four steps and five
lanes is .usedn Enen though such a
salary schedule is smaller than the case
would ever be in a school 'system, it will
serve as an appropriate example since a
latger schedule would bé manipulated and
costed out in exactly the same method.)
\Underlining in the illustrations is used
to inditate those portions of the illus-
tration entered, in the computer by the
user. ’

’ )
v

- _Iustration 1 __ . .

f) .
GgNERATIye/SMRY SCHEDULE

. AN
PANETRE saLaRY
NAME THE SALARY SCHEDULE: - 81 -
DESCRIBE 51: 1974-5 SCHED.
ENTER THE SALARY SCHEDULE ONE -
STEP AT A TIME UNTIL COMPLETE.
Z0 EXIT, TYPE '0OUT'. 1
STEP 1: 7225 8225 85258825 9425 "~ ]
STEr 2: 7550 8575 8900°9225 9875
STEP 3: 0 8925 9275 9625 10325
STEP 4: 0 D 9650 10025 10775
STEP 5: 0OUT ’

.S1: 1974-5 SCHED.
7225 8225 8525 8825 3425
7550 8575 8900 9225 9875
0 8925 92715 9625 10325 - -
.0 9650 10025 10775 -

-~
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Computing Total Costs

, To compute the total cost of the
salary schedule just entered, the user
types TOTALCOST. He fis given the option
of naming the total cost result, e.g.,
When the user so names a total cost, it
is stored under that name so he may later
compute the differences between various
costs, or ,bases, if he so chooses, The
total cost is then computed and displayeq.
For an example of the use of the TOTAL -

‘C0ST ﬁrogYaq< see [1lustration 3. AN

: . Iﬂlustégtion 3’ t
. | \\

COMPUTING TOTAL COSTS %

3
x 1374-75 [ECILE
$1,962,€75

1f greaterwost.detail is desired,
COST 1s typed instead of TOTALCOST.
This program produces the coOst associa-
ted with each salary schedule cell, the
step totals, lane totals, and the grand .
.total ys well. gor an example, see
I1lustration 4. .

v

+a

N

.

I1lustration 4

COMPUTING COSTS WITH MARGINALS

COST . ’
NAMES: S1 PV B2

ENTER SALARY Tu USE: S1

ENTER PEQPLE TO USE: PL .

NAME THE BASE: Bl ¢
197u-75 SCHED. » 1974-75 PEORLE .
S1 x P1 » B1 AS PULLOWS:

STEP 1: 13612% ... 0 | 285879
STEP 2: ‘52850 ... 0 | 5091806
STEF 3 0 v 61350 | "63728%0
STEE 4:____. JQ--;::--15992?-1--323?99
POTALS: 88975 : ?02025,' 1902675

¥

SALAR PEOPLE, TOTALCOST, and COST, .the
usen can easily enter his data and com-
puteMhe costs as$ociated with these data..
There .are no practical limits on size,
shape?! pumber of salary schedules, or
number of people matrices. Neither are
they limited to whole dollars or people.
A user‘may enter 1.75 people to indicate
1.75 FTE (Full Time Equivalent). Conse-
quently the system accommodates those .
districts that recogni;e part-time posi-- ,

tiongq
©

Computing Next Year's Bgpected Costs

\L:us by the‘use of the CASE pfbgrams
N

8

In considering costs for salaries for
the coming year it js necessary to advance
the people to the next step on the salary
schedule. The program ADVANCE createl a
new people matrix by moving everyone who
is available to move one step down the
salary schedule. It is often the case ;
that certain individuals have reached the

ceiling of their specific lane.and conse-
."quently must not be further a¥vanced. The
. program ADVANCE, by being responsd to

the particular sdalary schedulefindicated
by the user, advances only those people
who have not reached the teiling in'their
particular lane. After the' ADVANCE pro-
gram has been used, the dUser may determine
the expected total .cost impact of one_
year's maturation. _Exesudion of ADVANCE
ollowed by TOTALGOST is shown«in ITlus-
tiom 5. - ) 4

) I1lustration. 5 : ) .

\/cguwﬁnp NEXT YEAR'S EXPECTED COSTS

*
1

-

ADVANCE ?\
wanEsy 51 pwd g
ENTER~GALARY TO USE: S1 ~
RAME MI\VANCED P1: . P2
DESCRIBY P2: 1975-76 PEOFLE

. .

T’> . ’ . \

.

<3

A




.

¢

Q

ERIC

Aruitoxt provided by Eic:

. I's

P2: 1975-76 PEOPLE , g
0 0, 0 0 .0 ! B
12 20 10 0 0 ’
@ 46 22 5 0
0 0 48 27 19

Srorarcosr - . .

NAMES: S1  PY¥. B1 P2 *
ENTER SALARY TO,USE: S1 '
ENTER PEOPLE TO USE: P2 ,

NAME THE BASE: B2 . .
1974-75 SCHED. x 1375-76 PEOPLE

S1 x F2 > B2 = §1,952,u25

* R R R o

Computing Differences ' .

}f the user is interested in deter- .
mining the.relative differences between *
various bases, he must have previously
named them when Computing the costs. If
bases have been named, the uset may then
determine relative differences between
bases by typing DIFFERENCE and entering
the names of the bases. The computer
will then provide the difference in dol-
lars (e.g., $143,500) as well as their
percent difference (e.g., 3.5 percent).
Il1lustration 6 provides example of the
execution of .DIFFERENCE.

1

. v

’ I

* Il1lustratjon 6

. COMPUTING DIFFERENCES

*

DIFFERENCE -

KNOWN.BASES: ' B1 B2 v
ENTER BASES, OLD THEN NEW: B1 B2 .
B2 EXCEEDS B1 BY §49,750 ° :

OR 2.6 FERCENT. ‘ \S ¢

Modifications to Salary Schedules or
Peopie Matrices

Storing data and computing costs and
their differenceg ig only a part of the
computational probl when negotiating
a-new coptract. Quite often various
%alary‘s bedules are proposed, and their
resultant base-costs must then be com-
pared to facilitate decision-making.
Often these alternate salary schedules
are simple modifications of the origi--
nal sakary schedules. For example, an
alternate salary scifedule may represent
an eight-percent across the board rai &%,
or a $450 raise across the board, or per-

shaps $450 for Step 1 and $400 for all

other steps. The program called MODIFY
can be easily used to perform the above
hanges in the salary schedule. Addi-
&;onal]y it ‘can create new lanes or -steps
d delete existing lanes or steps. The .
same- alterations can be made to the people
matrix when new lanes or steps are added
to a ia]ary schedule which then neces-
sitatdés changes in the people matrix.
Such changes might include the subdivi-
sfon of people into new lanes or steps so
{
S0

b5}

v

«NAMES: ,S1 P1 Bi P2 B2

i '[’ / ’ i
| S '

that|the people matrix will|{correspond in
shape to the modified salary schedule.

Upon completion of the use of the MODIFY
program, the user then has a second salary
schedule for which he can compute costs, |
again using the programs TOTALCOST (or

COST) and DIFFERENCE as previously -

explained. Such modification and subse~
guent costing is showa in'Il1lustration 7.

IMNlustration 7
A

GENERATING A MODIFIED SALARY SCHEDULE

MODIFY - - .
NAMES: - S1 _P1 B1, P2 'B2
SALARY OF PEQPLE TO MODIFY: S1

" NAME MODIFIED S1: 82

DESCRIBE S2: ALTERNATE SAL.

ROUND TO O PLACE ACCURACY.

"oUT' T6 EXIT-- ! ‘

'ALL' DENOTES ALL STEPS/LANES '
MODIFYING A & 5 M4TRIX \

STEP(S): 2.3 & . -
LANECS) ' ALL .
AMOUNT OF CHANGCE: K00 ..
STEPtS): 0UT ~ ' .

. . 4

TOTALCOST - o

ENTER SALARY TO USE:
ENTER PEOPLE TO\USE:
NAME THE BASE: B3

ALTERNATE SAL x 1975-76 PEOPLE

52
P2

'S2 x P2 % B3 = S2.o§6.025

Utility Programs

. .
-~

* A set of programs, grouped under the -
title UTILITY PROGRAMS, are included in

the CASE system for the express purpose

of simplifying operations for the user. .
These programs include assistance-in
startup of the CASE system, and displaying
and changing the 'status of the user's )
various 'salary, people and base cost
variables.
together with a brief-explanation. of
their functions are as._follows:

Program Name
INITIAL

Function
I e

Removes all old
salary and people
variables and readies
the system for evalua-
tion of a new set of

- salary schedules

Provides a list of
variabTes and their
descriptions. ..

- LIST

SAVE Provides the user
with the opportunity
to yspecify which
vaJiab]es are to be

placed in off-1ine

~

| . N

|

The names of these programs *

-y

-
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. L. tional methods of "“bringing the computer
) . . 4Imemdr¥. ! .7 to the user';emplpy dial-up termingls.
‘OELETE ¢ Allows the user fo ¢ wfth:these the uder telephones 3 remote .
. \ erase previou§1y general purpose comguter, which ge era]]y.
y y defined variabhes _serves many users s1mﬂ1taneously. Recent
i and *their descrip- breakthroughs 1in tecﬁno]qu have made
, tions. } desk-top computers tectnically possxb}p,
. - : ; - and*economically-affordable. Thede a¥e
. \ about the size of eleetric typewr1tefk
. ; \ ‘ . . and serve only one user at a timeJ One
L s COMPUTER - such machine s the MCM 700, the domputer
on which' CASE was developed. - .
The computer language used faqr CASE \ : .0 }
.- is the APL (A Efogramming Languagg) nota- . Important characteristics of] the

MCM 700 are that it is complete]y por-
table (22 pounds), and silent in opera-
tion so that ig may be used anxﬂhere

0]

In° 1968 i relea f i A >

by IBgsa;E :?zce thezeg gggugug}1 eg?f ordinary 110 volt e]ectr1ca]‘gut1ets are

cated enthusiasts/has emerged and/con- available. It is small and Tight = - .
: enough to be put into its cprrying case

tion, designed by Kenneth EJ.!ver#on for
the purpose of teaching mathematics.

v tinues to grow.. Retent years have shawn . ; X
& surge .in the genergl avairabiTity and and easily carried by hand placed in
use of APL. | } automobiles, or under airplane seats, .

and later. used wherever there is elec-
trical power--board-rooms, classrooms

\ APL has many ag;;gtageg over other or even at the breakfast table.

programming languag hat favor its use.

The APL programmer needs to know very

little about computers and, how they .
operate ifiternally. Thus, 'he can con-

Another importaﬁt characteristié of
the MCM 700 is that being a self-con-

? centrate his aftention on the computa- x:?;g?g i%ngter‘T;; ﬂ:;logliﬁiﬁillyp1abe . .
z;gZil task wifhout.being }rcomputen s w the CASE cassetvé{fape in the MCM 700, A
, - ’ - push* the START 3y ton, and %e has done
. . S all necessary preliminary procedures
. Another agvantage of APL is that it before running CASE. There are no tele-
s 4s-interactive in nature rather than hone calls, £1 nlo; edur r
being batch orientated. Consequently, phone ; » A1gn-on proce %S‘ o¥
the user can enter his data through a 398?13 com .teq instructions jas with
typewriter like keyboard and if he makes ial-up te m‘"f S- /’“
s a typographical error, APL identifies - A oo .-
: . i s already mentioned, the MCM/700 .,
N ;toind allows h1m9to correct vt on the uses cassette tapes for program and data * '
. spot. ) . x _sto;ggé. These .allow for data security
L. . indé the user may remove his tape con-
Because APL is intdractive, the user sinet - . ¥
can wuse it ;uch like a powerfu1’desk cal- taining.sensitive da and take jt with
culator. For example, if he woald 1ike him. The programmifg language ayailable
to see ihe*peob]e mat;ix (or any other is q-§0phlst1cated~versroniof @PL, which
variable) disp]aye& he only need type facilitates interactive co@put1ng and
. ¥ts name, say Pi.) éecause APL has many extna on-the §pot data_manvpu]at1ons
, n more ope;atéiﬁ tﬁ%n just + - » t, and is .such as described earlier. The output
T, 3 s Y : A
designed for matrix operations, he can do, ;zrg;;p]gﬁgdacaian2?:e112i dl:ﬁli¥ is
. _such“things as computing the total number Jsereen, a0 gb] ght p
« . of people in-the people-matrix by simply optjonally avaiya i Ea cre:te perma- 3
. X typing: +/+/P1." Thel i/+/ operators . _nent paper COPits Of the 20 put. oo
. © . edsential¥y put the f’(?én between all . A1ﬁhough the MCMY 00 is qdequate for all -~ )
" ows and columns of I't \and adds them up. salary.schedule computations, a user
¢ <y s . may wish to use, the- increased computing
. i As the user bécomes more familiar with ower of a.arge cofiputer for other
APL he can intérac4iyely perform many pur os -‘If‘gﬁch ig the case. the .
. different computations, on the spot, with- 5CMp700 Jamoptionally fonction as an :
A out resorting to time consuming spe€ial intelli ent\d?ai-u terminal to a en-'
programming. Consequent]y, the inter- —eral ug ose co} ugéf . .9
active nature of APL, its rich set of purp onp . X c
operators, and matrix handling capabili- . / -
L ties make it a powerful language for sal; \ . J
ary costs computations. . . ’ . 1 .
’ Micro Computer fachines, Inc.« \ ~
L : Coe * 1765 Shawson br.,; Mississauga, Ontario, "
CASE COMPUTING EQDIPMENT § . . Canada (416) 671-0460. . .
It has beenlestablished that "hands- . ,
on" computeyg acc to provide immediate T . i ¢

feedback during negotiations can facili= \ . -

tate ‘the negotiating process. Tradi- / .
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- . . . ) . .
) Dr. Bristol is Superintendent.of Independent SchoolDistrict #19f, Rosemount, T :

Minnesota, and actively pursues innovative computer applications in education.
d Dr. Bristol's extensive salary negotiating experience was instrumental in the . .
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[ ‘ , : A LOW COST APPROACH TO ON-LINE COMPUTER SYSTEMS
: . | § ]
: L . ‘ ~ -Ronald Bleed " R ,
T a < Johet Junior College, Jolet . Ilinois 60436 . ' )

' " ABSTRACT. ‘Whatavould you think uf o cunputer system that had 80,000 terminals ' Huw big u cumputer do
! . ) ’ - yuu think wuuld be required te process students eyeryday any day of the yeur for registration’ How big o
cumputer du you think would be needed to prucess at the same time us student registration, ull the school's -

accounting. allthe :.«.hool s payrull. persunnel gpnd other reports? What do yuu think of 4 cumputer system
Ahut‘\wuld provide a registratiun system for, studénts that at_its optimum requires unly the time ol o student
tu make a telephone cull, write out his muney on a check and stick a pustage stump un an envelope” Does :
this system suund like o large system that would cost a fortune that unly some very wealthy juniur t.ollege:.
could uffurd® Well, itis'not. This 1s a system that Jqliet Junior College has, through three main compunents.

8 4 mini-computer. the U.S. post uffice. and 1llinois Bell. An on-line registration system using ull thre¢

} . components provides fur un ubsdlute minimum effort by the students to register und o maximum amount uf %
/ mformatlgp callected with a great degree of uccuracy and a minimum of effort by college staff.
t ' A key element 1n the system 1s the low- eust other long print.jobs. The mini-computer will be
mini-computer.. The system thut the Julict Jumor . used for on-hne pruoessing of student records,
; College has purchased 15 2N Phase systein. Al- i payroll, personnel. and acesunting. ?
. _ though mimi in name and in price. the system o T ’
, «  supports large-disk capacity and 19 terminals. In addition. the college took dnother route )
- Instead of beefing up thar old computer ., to a in the development of the soffware for the.system.
. o large memory with.large disks, the college . Instead of addng staft,’ the collcge purchased the
-‘A .. decided to Join the growing concept of what 15 software from a fu‘m. Midwest Systems Group. Ine. .
called distributed computing. Jolict Junior v . who then tafored all the systems of the on-line ®
’ College Kept'its old system (a batch system nature to the 4-Phase computer. By using u soft«
and added to it a mim~computer to provide y ware house to db the programmung ., the on-line
i on-line processing . ’ , /, computer was 1nstalled pructlcully overmght'. In,
' fact. the system was installed on November 12
. . 'rms'eoncépt of distributed computin‘g can ' ar)d an November 17 full-sedl¢, on-line regnstratlon
be best 1llustrated by a story that Grace Hopper began. Ipcluded in those 5 days were a weckend-
tells -- "out West 1n a lumbering operation they .+ ,and aholiday, The software firm did all the on- .
.+ goinand cut down all the trees, load themona " - ling progkams. The Junior College programmers -t
. Sledge. and haul them out with a tractor. The§ were responsible for doing all the batch pro- - . -

gramming. In addition, data can bg transmifted
by a communication line from the 4;Phase to the *
other computer;. Thus all existing programs that T
£ wére‘wmttt.n n prevnous years can still be run. : .

don't do that way 1n the state of Maiie. There

they cut out a particular tree, and they snnke

1t very carefully around the othegs. not to damage
-th¢m. They don't use tractors: they still use oxen, .-

) > .
7 and when one ox just can't budge a tr¢e. they . The software firm developed the data base L
" don'ttry to grow a bigger ox, they don't send " in consuMtation-with the college staff. Thedata . - . -~
. for an elephant or a dinosaur ¢ they usc 1wo oxen. base includes all data clements that are recommended T
.t © 1 fhifik this tells us what we must'do in'the - by NCHEMS and state requirements. All.data flles
. future. Within the next few years, when you . . are stored-n the newest concepts of data base -
go to get computer power. you'll not get a large ", . management-that feature fast and easy retrieval e
computer system: ‘you'll be getting a system of | of data cleménts and efficient utihzation of disk . - i
. computers. . storage. ) ] L
2 R . . - N , -
Joliet Junior College has purchased the . First, to fully uhderstand the on-line system, ! 7
. two oxen instead of getting the larger oxen. . let us go step by step_through a registration of a ..
\ We will continue to use the one system for ., student." At Joliet ‘Junior College there ar'e basically S
: education. for many small batch systens ., un% two kinds of students -- the regular. full-time L .
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student and the part- time student. .Joliet Junior o Now the computer autothatically checks for that and .
College has an enrollment of 12,000, of which | does not allow them to do so unless specifie over-
3,000 are day students. The day 'students y ride informatidn is given. , -
follow a shghuy different path than evening - . . . ’ ,
students. -, . B the student is a part-time student, he needs .
s . .+ only call from his own home and request the course.
Let us start with the day students. All he wishes to take. The same telephone operator
. full-time students are required to have an whto took the information from a full-time student )
academic advisor. The student schedules an \ takes the call from the part-time student. The
appointment with.that %dv:sor prior to the ’ same features are gi}ren to the part-time student
beginning of the semester. At this time the regardless of what'Kind 6f course he is taking.
advisor gives the studént counselling in- * /‘.' ) - ' , .
formation on what courses he should be ! Thus, we say we have a System with 80,000 .
ta'kmg. While logking over the course schtedule i !Aermmals A student merely has to pick up his own
in the advisor’s dffice. the student selects, . - phone ahd call the °°“egtt° be registered. At
with the advisor'd approval, the courses he +  some point later in time h¢ will be mailed a schedule
wants. The advispr then calls the teléphone with all his billing information on it. To bs.com-
registration system with the courses the . . Dbletely registered he simply rfteds to return that ]
student wants. . Schedule by mail with-payment eq.c'losed. .Of course,
' . . , if a part-time student needs counselling, information .
In front of a terminal at the other end of .- ismade avmlable to him if he comes to c‘ampus to sge
the line there ig’d girl who is answering the ot advxsors or counsellors. ) "
telephone clll. She then.enters into the -, . .
computer each of the, course selections, & The college has carried the on-line registration
verifying that there issspace available in ., ’ system to the point of student receivables. Whether
that class, verifying thmt there 1S no time. the student decides to return payment by mail, which .
conflict in the schedule, and that the, J - . is encouraged or decides to come and pay in person,
student has the required labs and dis- . his financial collection is, dane through & terminal . 1‘
cussion groups for certain lecture courses,. . venfymg the'exact amount of money that he owes the
i All this verificatian is being calculated gnd =~ . , School. Financial aids, such as stete scholarships,
‘displayed automatically by the computer. - . local loans, local schOIgrshlps etc. ! are put into e
" At the same time the student’s, demographxo , the system for' that student prior to his paymenit. . .
mformatlon 1% also dlsplayea sathat the-\ 4 . Thus, when.he comes to pay iu person, er by mail, J
operator can then go through'and verify the he pays GXBCQ’ what he's supposed to. The termmal -
accuraly oftme student’ s address, residency . . operhtor retriéves the student,and enters m,to the
. race, sex, advxsor etc.” Upon completion, " terminalthe amount of mon,ey being colectéd by’
the stydent is registered in hisdesjred ., | - check, by CBSh or by certaih typas of financial aid. 1
. classes and will.receive his schedule through’ - . .
" the mail, He needs to do nothing further. The. . A complete ledgqr of ali financial tl‘ﬂnSBCthﬁS .
telephone call has taken approx:mately two for a studer{t is kept so’that reports cén be generated . -
Cr minutes. . later showing amount paid, amount owing, the type N
N DA . ' . ’ of cholax“s'hip and the afount of the scholarship.. T
. The demographic information of the L. The system also provides for #ufomatic billing every '
student has been put into the system at the mght for students who add glasses, or the automatic
ime ‘the gpplication i recetved. The time- printing of refund checks for those students who
. consummg data collection df name and . drop classés and are entitled to refunds. e . ‘
.. address is done ‘one time only for that Ll ot >
- _student’in “his mstory ’ L . . The time sperit by most students ordinarily
- Tl . ' nvolves only a very few nfinutes in registration.
wm[e_ ghe student is reglstermg for ) _ They can call the college and rggister for their
clpsses, several unique features of the,system classes, a few days later they will regeive their
may be demonstrated. For example. if one of . + schedule,and bill in the mail, write out a check,
“the classes is' ck)sed, or there are no seats ¥nclose it in a self-addressed envelope, and mail
available, the terminal operator can display " itback. There are no long lines to wait in, there
all other courses of the same name and is no need to come to campus:+ just be there the | | ’
title that are meetfng that are ot closed, and first day of*class. : . .
“ that do not conflict with courses he has al- . : .. . o
ready sxgned up for. thus'making thersearch ~ This system is particularly useful at Johet
for thdt difficult-to find class much.easier. . " where'we have many branch-campuses spread A
L, . out over a large area, v‘ith Some campuges located
Another t‘eature is to check for time " as much 4s 60 miles from the main campus. Thus,, |
conflicts. Previously, many stidents, - ) the cox‘v}e ience of registering by telephone )
,- edvertently'scheduled classes at the sgme time. rather that\.a long drive is very beneficial fo the - /
¢ <L . hi g . . 4
" ‘ 2 ~ . o4 3 N
) . i : * - . v
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students . Because such a large portiqn of the
college populauon is pagt-time, we bglieve .o
that the ease of registration for pax‘t*(‘,

students has greatly increased the number

of part-time students attending the college.

., The telephone reg*stration room which
accommodates ull types of students for the
registration 1s inanned by employees who
sit with a telephone and a computer CRT in
in Tront of them. There are eight employees
working at the height of the registration period.
During other times the number can go down to
one, or two, but always a part time employee.
This registration system'is “open from 7. 30.
1n the morning till 10: 00 in the evening every
single day that the school is open. The college
has been adopting a much more flexible
schedulmg policy. Classes start and stop at ~
many times during the year. With advance
registration beginning vegy early, the
registration process never ends. It is
continudusly on-line. Continuous on-line
‘reglstrnnbn is possible because the system '
can support the other on-line systems af the
very same time registration is going on.

[N -
[

The student’financial system’is inte-
grated with the registration system. It N
provides & complete oh-line student receiv-

* able ledger for each student. Tuition, fees,
and financial aids are automatically handled
by the sysfem. The ledger will contain pay-
ments made directly to the kstore for -
expenses which are included in and a part 4
%f a gwc'n fmahclal aid. Moreover, payments
made dlrectly to the student for boarding,
meals, transportation and miscellaneous
expenses are also maintained by the system.

?nqunts are recorded by cash, check, charge
and by voucher type. ér any combination thereof.

h'lajor features of the system include:
. Immediate fee payment reports by
- ' eashier which will include:
Breakdown by revenue category °
Pdyment type: Cash, check,
charge. financial aids-(also
by type)
’ . Accountab‘llity of payments made to
" student for major federal and state
programs: i.e., .
BEOG
LEEP
¢ SEOG
Nursing Loans and Scholprships
ISSC
Ivs
Local Awards ’
. Automatic generation of tuition refund
checks and corresponding entry into
“.. -the accounting system . .
-+ . Listing of student insurance payments °*

- .

. Bllling repdrts for federal. state, and
local programs

. Excéption reporting for students °
using G.I. Bill

. Immediate availability of all mfor- »
mation pertaining to student's.
ﬁnanc:,al status is provided on-line.

>

At the same time registration is being pro-
cesged through thé computer, budgetary acgounting
and payroll $ystems are also bemg process%,by
mputer in an on-line mode. 4

Yo . /—-\
accounting information is put into the
sy‘stem Purchase orders, invoices, receipts,
budgets, transfers, imprest checks, and all .
debits and credits required for complete accountmg
are entered throﬁ“gh terminals into the computer.

The key feature in this system is that the -
status of a particular budget is kriown in a real-
time mode. Purchase orders and other financial
transactions cannot be 1ssued if‘that particular °
budget account does not have sufﬁclent funds.
This up-to-date control of.expenses i is' crucial
to the college which operates with a balanced . )
budget and limited resources. = ‘

Other highlights of the accouhting system
include: .
. On-line imshediate updating of all

account
. Immediate availability of account
balances "

. On-line entr'y of purchdse requisi-
tions for computersgenerated |
purchase orders ,

. Accouan payable check whtmg .

- . Open p' rchage order listings
M . Order Address and Remittance
address on vendor file ‘
. Bhdget projections up td four years .
. by user defined para.met s .

. Cofnplete audit trail Y
.“Comprehensive Balance Sheet

. . On-line processing gf imprest ohecks/
printed daily ') 0\

. Budget creations on-line wuh his-

torfcal data displayed

he System that x'equirrs the most ac*grncy
in any brganization is payroll. By enterjng all
transactions such as hours worked . deductians,
rates, etc. on the terminal, ‘thescorrectness of
payroll data is guaranteed. .

Al maintenance is performed thrg
terminals with an immediate full audn trail. An
extensive series of batch reports is also mcluded
&s part of thre system. Thé many variations which
the payroll system accommodates igclude:

. Pay cycles.which may v‘nry from =
-+
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storing the payroll master file*.. ¢ ) &
. Ability to charge one emplbyee to o

- many- d1ﬁ'erent accounts for cost‘ . ) . ) S
L, . distribftion . - . : ) .
» Automatic terminauon of payments . 3
. upon cdmpletion of an employee ' ' .
.. . - contract . . " s
* . Deductions for various pension '
programs with {iscal yqar, totals ' < ' R ’
. User contro}led deducuon pro- -

cessing y w0 . . . -
- Automatic ipfqrface\yith the “ p ] .. "
accounting” syitem ’ . ’ : ’

A relatively small system that Joliet-has g i )
on-line is the inventory system. This control Y :
system maifitains records on all ¢ollege equlp- * ' _ . " . f
ment and furniture. ln‘{entory listings arée - . o ' !
produced at the request of the user. The . . o
inventory system includes: . . ' ' )
’ s . Inventory listings by department . ! \
. Inventory listings by equlpment \ . : ’
‘category o ’ ‘
. On-line ability to add or-update .
inventory on the data base - g .
. Maintain insurance informatjon on 2 :
various equipment -

‘ 4 - s
i .

e
-
.

The new computer system at Joliet Junior . ’ . M
College has solved many problems and is . ’ . i
enthusiastically endorsed by theé administration. ’ .
3 * This exemplary system has been visited already - :
by many colleges: It is a model for future
= collegiate systems development.
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USING THE STATISTICAL PACKAGES

" FOR THE UNIVERSITY ADMINISTRATION AND v e

HOSPITAL DATA PROCESSING v
- ' !
: 4 -
John Cheng ' v
. Loyola University of Chicago, Maywood, I11inois 60153 \\ /
. \ . - . . P .
N . ABSTRACT. The modern computerized i1nformation systems 1n a umversity environment, such as student re-

cords, personpel, patient records, etc., have provided a great deal of sources that can be statistically
analyzed to provide the adm}njstrators and reseatchers with very important prospective information. By
taking advantage of the exiiting statistical packages commonly used in the educational research and in-
struction, such as SPSS, SAS, OSIRIS, etc., these admimistrative data bases can easily be analyzed to ob-l
tain much valuable information which may not be availahle in the origina]}programming bf the data base. .

There are three principle areas to be considered when the data bgges are to be analyzed statisti-

Aruitoxt provided by Eic:

S
. . cally. 1; the prototype and the data transformation requirement between the data base structure and the
, statistical pgckages, 2).géneral statistics selection for the data base, and.3) selection and limitation
" of the statistical packages. . ’ o .
. This paper 1ntends to generalize the certain techniques required to perform the statfstical analfsis
of the data base with respect to the above tonsiderations. ’ .
) Introduction : ) -
. Among the university community, there have 3. It is easy to use.
been two (2) major developments as far as data | ¢ .
R _ processing is concerned. One.is the 1ncreasing It is naturally these statistical pack)ges
“amount of computerized information systems for that can be adopted to use for the statistical
admnistrative use; the other is the availa- analysis of the data base. Simply because it
bilities of statistical packages for reseavch requires only a-minimum amount of effort to
and instruction that have been greatly increaséd. accomplish-a great- deal.’
. It is obvious that a computerized data /' ' ‘%%ére arey however, three {3) principle
. base system normally provides a great deal of. consideérations that must be examined when the e
information, whigh 1s vital not only to am admin- data_base is to be analyzed with the statistical.
v istrator but also to a research educator. r For packages: » 3 .
, gxdmple, when a group of students.are admitted — 1. It is generally required that the data
to a University, the background and academic ’ transformatfon of the data base to a .
record. of these students are recorded for various fixed sequential datd structure is
-~ administrative uses. The administrator and used among the statistica];gackages.
educator would certainly like to know the valu- 2. The general statistics selectjons de-
able information such as what is the academi¢ ~ pend on the available information in
. performance of these students as compared to .each data base. .
their high school percentile rank, or as com- 3. Principally, there are limitations
pared to their high school percentile rank, among each statistical package, -
or as compared to their SAT or ATC score.
Obviously, this type of tnfoemation can be ob- It is generally worthwhile to examine the
« -« tained from the information data base with o data Base with the abbve considerations in order
various statistical analysis techniques. to obtain the sénsible Statistical information
. « . of .the data base. .’
Today; the statistical packages, such as N
- SPSS, SAS, OSIRIS, and etc., are commonly used Dita Transformation of Data Base -
. in a University for scientific computation and’ o .
provides the following attractions: . In most Of the statistical’packagds. the
b 1. It has a wide Pariety of statistical file input/output structure is mainly a sequen-
computation for selection ranging - tial access method with a fixed length. {;record.
from elementary to advanced statistics. Hofever, the.common data Structure of the data
) 2. It offers great flexibilities on data base may be one of the following access methods;
' transformation and file input/output. direct access method (DAM), indexed Sequential')
57, " - .
€ A - ,‘ -
00,
-t . A .
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accessfmethod (ISAM), virtdat sequent1a1 acces§
method (VSAM), or other specially designed acgess
methods 1iKe. AMIGOS and'ete. In some cases, the
record length of the&e:data bases may be variable
. or undefined, It is Jthen requ1red to perform the
s - data transformation of the data base to fit the -
requ1rement of'stat1st1ca1 patkades, .
' .t Norma11y, there re two (2) steps - to con-
sider: .
. . 1. The transformatio ofxbther access .
. ’ methods to sequent§al-.access methods .
. may be achieved by'a utility program °
generally provided by a computer
manufacturer. For examp]e, the ',
utility program IEBISAM, is, to be’ .
, used to unload the ISAM file to
. . SAM.file in the IBM computer: When
there is no available utility program,
a spec1a1 program is needed to be
written.
When the data 1nformat1on is variable
or undefined record length, it is re-.
quired to rechange to the fixed length
record size. In most cases, a special
program is needed to solve the problem.

Among the statistical packages, there are ®
many additional data transformations that are
provided. For example, within the SPSS package,
it provides features such as data- -recording,
arithmatic c0mput1ng, ete, . .

General Selection of Data Base Statistics

Generally, the need of the statistical analy-
sis for the administrators use need not to be
complicated, whereas for the researcher there
may be more advanced statistical techniques in-
volved. . The following are some of the typical
examples tp describe certain statistics used for
‘the administration and -hospatal data base:

1. _Descriptive statistics: ‘The one way fre-
. . quencysdistribution is normally used

to describe the basic population study. N ;

For example “the student information
' data base is used to study the total
- . population distribution of students in ,
terms of geographical location, séx, ' .
major, grade point average, etc. Another
example, the hospital information can .
be d1so used tb ‘study the total popu-
lation distribution & patients in :
terms of geographical Tocation, sex,
. agey’ symptom-c1ass1f1cat1on, toad .of. N
\ . doctor, and etc.. In many gases, the
* . sub-population study can, also include
to test the mean d1fferent For-gx-

. . ample, it will be 1nterest1ng to_know
what gre the gradé point averages differ-
ences of the student in different majors
or sex.

2. Measure of association: .The cross tabu-
. lation is a joint frequency dfstribution of
. population according to two or more classifi- **
, catory variables, <The joint frequency dis-
tribution is tabulated in the form of contin-
P .~ gency table, and tan_ be statistically analyzed
- by certaing tests of significance to see whather.
M or not the variables are statistically inde-
. pendent. For example, the student information

I X~ v
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system a joint variab1e..of sex«ygrsus other
varfables 1ike major, minor, degree sought, |

A, Lte., are 'to be studied to see the status.of.

academ1c staud1ng betwéen male and female, @ - .
- " Ansther ekample is the hospital system, it
is essential to know 2 joint variable of )
hospital service yersus sex, age,,to see what -t
type of hospital service is providéd for vari- '+ ..
:ous types. of patients. e .
Bivariate correlation/dnalysis! . The bivariate -
correlation analys1t§g;ov1des a-summary dey- ) .
" cription of the relatlonship between: two vari- . S
ables.' The oorre}ation coefficient is to :
represent the dégree’ to which one variable 1s e ‘
related with other variables. An example is »
the student information system. The relation-
ship between the students-high school percen-
tile, or ACT score, and. grade.point average
can be correlated to see if there are indeed ,
relationships existing. In another instance, -
the bivariate can also be analyzed in the :
form of regression analysis. It is a sta®
tistical technique to analyze the relation-
ship between a dependent variable (say; SAT.
or-ACT score) and an 1ndependent variable
- {grade point average).
4. Ana]ysﬁs of variance: The analysis of vari- ‘
arce is to obtan analysjg of variance-for
factorial design. For the poss1b1e effects -
f a single factor, fhe analysis is a one > i
way analysis of variance. For the simultane-
ous effects of m factors, the analysis is
n-way desigh. In a student information system,
the high school percentile can be considered \
as a factor to perform one way analysis of
‘'variance to see the effect of the grade point
average, ACT and SAT scores within different
classifications of percentiles.

.
:

The above fouf (4) examples of'statistical
techniques for data b%se are considered very common
statistical problems. With these analyses, the
educator can now obtain other additional infor-
mation to see many educational problems prospec- . p
tively. Essentially, these analyses can also be. v
applied to many other data systems, such as per-
sonnel, figancial data base, etc., for whatever
ana1yse§ are needed.

As @en£1oned eariier, the need for the re-
search may require more complicated statistical
pna]ys1s, such as factor and discriminate analyses. v

Limitation and Se1ection of the Statistical Packages

i
. t 1
Obviously, there are 11m1tat1ons among the '
~statistical packages. To examine the limitations,
the following parameters are-usually considered:
1. What are the .maximum number of variables and
and max{imum number of cases that can be run
at the same time. It should be noted that -
as the number of variables and subjects i -
. increase, more computer resources are required. N
2. Specific 1imitations to obtain eech specific ° "
statistical analysis. : S #
3. What are the limitations of file fnput/output -t
and data transformation C:
a . t
. Normally, the selection of the statistical .1
packages depends on four (4} factors: ! . : ‘
1. The type of statistics-one wishes to obtain, 1




2. The 11mitation is not to exceed what one
K wighes to do. S .
3. The ‘inpyt/output f11e structure are flexible..
» L4, The program 1s easy to use. "

Summary o ' . - Coe

» Most ‘of the statistical packages are designed . , .
. Yy to runn a batch system. Consequnetly, 1t can- ’ -, .
Y not accennndate to use with a data base on-line | \\ \ .

---p-—-‘------—_~."--1
.
. ' !
«
.
[
.
+
.
v

mon1tor .The, statistical analysis of a data
" base can prove to be very beneficalv totthe educa-+ . -
tor for the simple reason that it requiras only . ) ¢
. a minimum amount of effort to obtain a great ~
deal of information usuglly not brov1ded by . N . i
. reqular data base programs. The sfatistical in-

. formation obtained may need more understand1ng . ;vf

(of the statistics by thé administrator. ] ‘ RN

. A]though -the data security is an 1mportant . ‘ . Lo

155ue.f6r the“ddta base management. hence, the . .
. stat1st1cs of the dafa base 1s also very sensi- _\\ ‘ ’

tive. However, this is beyond the scope of

this paper to di&uss the security details. ., Lo -t
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* ABSTRACT. .In the relatively short span of twenty plus years, Educatlonal Data Systems have evolved from

manual approaches to Integrated information Systems. Parallel to this evolutionary progress }n processing
systems has been an mcrea;ing realization that unsynthesxzed data does not meet the challenges of
"Management Information Systems". The requirements of today's systems demand Information not Data.
This paper - Information - The Synthesis of Uat&- traces the evolution 5f data systems, from manual
methods through M.1.S. It explores ti: development of standalone appljcations and their relationship to the
Integrated Information System. Self-contained data files, fedundant data and generic problems in user and
data processing departments are exploied- A methodology for .assessing cost justification. "benefit analysis
1s presented, The paper condludes wtth a discussion of the benefits of dita base systems and the role of

L

' capability for these application programs.

RIC

—management in the developm!nt of Infotmation Systems. .

Todays educational data processing systems have
gone through a series of evolutionary Steps

v begmmng with the manual methods of collecting,
stormg and processing data. With the advent of
unit record equipment, much of this data became
processed via the punched card. The early 1960's’
saw the 1401 (or second generation of computer)
take over a.large part of this application process-
ing. This was replaced in the late '60's by the
System/360 and in the 1970's by the System/370
The approaches to data proeessing d1d not signifi-
cantly. change 1in the early years of automation,
The manual procedures: were automated for use -
with punched cards. With the 1401 came the
advent of the appligation program,. and a movement
towards designing systems to utilize the maching
as opposed td automating existing manual pto- .
cedures. The System/360 (or third generaton of |
computer) provided increased efficiency and

With
he advent of System/370, many educatioral

titutions*moved from standalone applications

approaches, to the concept of the integrated infor-

* mation system. Y .

~

The' philosophy of data processing has changed in
parallel to both the hardware and software” »
developments. It has moued from the concept of
. people doiffy the work in the mafiual methods; .
through the concepts of machines replacing people,
¥ which was Lthe typical philosophy of the punch
card era. The philosophy then moved through the
concept of machines do "beople. work" faster than
people do, to thc concept of machines doing
"people work” more efficlently. It culminated in

.
£y
Fl ’
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- independently developed,

the doncept of machines be1 F
do their work more effectlve "

i.e. the integrated information system®

tools for people to
and efﬁcx’enti) .

Today, many educational institutions aré too
small to justify computing power on their own
calmpusés. ‘These institutions tend to pool thein
resources into regional centers for' data process-
ing support, or remain with the mfanual or punch
card approaches A large, number of them have
followed the evolution glven above,' but remained
4f the level of application oriented systems. s
These are computer systems for particular pur-
poses, i.e.,, a payroll system, an accounts pay-
able systém, a student scheduling system.

These application oriented systems typically run
in a ba\ch processed environment, Many of
these users have not redesigned or resystema-
tized their approaches since the days of 1401,

As a result, a,great deal of inefficiency and

. underutilization of the technology of System/370,

hardware and softare is a common occurrence.
A small number of leading edge school districts
have embraced the concept of the School Infor-
mation System and ave in varying sfages of
developmept of this type of irftegrated approach
to data precessing. * /(

Let us expand further on the cc;ncepts of |
separate applications for the middle group of
school districts. Thése are characterized by
separate applications, e.g. scheduling, tensus,

_ attendance, vehicle scheduling,. student testing,

were
with

ar student records.

These apphcation
typically eac&

?

.

-
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their own files, file structures, access methods and
procedures. As a result, it is extremely difficult
to interface them e.g., the accounting system, to
the payroll system. Since each applications has,its
own files, a great deal of data redundancy exxsté\
For example, the student identification necessary in
student records will be repeated (in whole or part‘).
1n the scheduling application and in the student
testing application. This identification information
may also be repeated in the attendance, census,
and vehicle scheduling files. Data redundancy
results 1n a great deal of data maintenance activity,
to be certain that an update to one file is made to
all files contaiming the redundant data.

.

As a further 1illustration 'of the concepts of data
redundancy, consider the payroll and personnel
applications of a school district. A payroll record
may well contain information on the employee's
1dentification, posmons and assignments, salary
agreements, address, etc., Ahother application,
salary simulation, also requires employee identifi-~
cation, and may, in addition, require educational
background, employment history, position assign-
ments, etc. The position control application also
requires emplc‘ee ID .and position assignmerit, as
well as budget references and salary agreerfients.
Lookmg,at the three applications, payroll, salary
simulation, and posmon control, we find redun-
dancy of employee ID, across all three; redundancy
of position and assignments, across all three; and
redundancy of salary agreements between payroll
and position control. In the typical application
oriented shop, the three applications would each
have their own files and have duplication of data
for all of these.itemst ‘ .

. ‘e .
.Many other problem areas tend to emerge as
"umversal problems" (in varying degree) in school
districts throughout the United ‘States. These may
be grossly classified as problems in the user *
areas, and problems in the data processing area.
Let us consider these‘problems one at a time.
Some of the problems discovered in user areas can
be categorized as problems with current opera-
ﬁonala systems. For example, the apphcanon- .
oriented techmque precludes the ability of a user
to merge information that exists in separate files
without needmg 40 write new programs that byidge
In the absence of the ability of the
user to juxtapose data without new programming,
the current operational system is seen as
inefficient. This may be categorized as 'the
¢generic" problem of unsynthesized information.
One school district superintendent informed me ,
*that his greatest requirement for an information
system was the ability to juxtapose any two pieces
of data that he knew resided in the computer, but
was unable to put side by side for management
analysis. ‘

4

* Data processing has become a labor intensive

' A

Another typical problém seen in the user area 1s
the provincialism of fhdividual users which pre-
cludes allowing "their files" to contain information
not necessary for "their application”. An example
of this would be the payroll department not ‘allow-
ing a budget reference to be inserted in each pay-
roll master record, since budget references are a
function of the budget department. The lack of
system-wide point of view, the nontreatment of
data as an institutional resource, increases the
problems of data redundancy.

An all too frequent problem associated with both
users and data processing departments in educa-
tional 1nstitutions‘is the lack of sufficient benefit
_analysis before deciding to write a new computer
apphcauon or modify an existing System. I am
aware of one school distfict that spent more money
modifying their payroll system to handle unusual
check situations, i.e., employee hired in the
middle of a pay period, then the gross amount
paid to all employees falling into that category
over a two-year period. . ,

y
The lack of perspective by most users of lvthe mag-
nitude of the development effort required to move
from the application oriented shop to the school®
information system is yet another problem area.
This problem manifests itself 1n complaints about *
"why isn't the new ,system up yet," when the new
system is so complex, that it requires significant.

‘developmx:irﬁe. ‘ ;
Problems didcovered within the data processing

department ¢ of many school systems include those
of a "if it feels good, let's do it" development *
attitude. This reflects a lack of review of the
scope of a develdépment actiity or consideration of
the value of including a particular procedure or’
dita element versus its cost in the development
process. Another problem: discovered in most
data processing installations is the failure of the "
data processing. shop to carefully consider the
"non-people factors" of the development process,

“1.e. availability of machine time for progrim -

devélopment and testing. -

Another area of data processing ldifficulty 15 found
in fhe attempt to coordinate the technical direction
of an installation. It is ludicrous for one develop~
ment group to be building application programs to
run in a DOS environment, while the $ystems pro-
gramming group is working. on mlgratlng from DOS
to O5/VS, Also. the operauonal environment must
be considered in the development of a rHew systems
approach. Using a 370 to run 1401 programs
under emulation is hardly conducive to taking full
advantage of the technology available. L
industry. As such, constant review of skills mix,
and staff gapability fnust be accomphshed in order
to avoid obsolesence of skills that hampers

s
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development of new systems'apbroaches. In addition to the qualities of information previous-
. ) ly mentioned, recent federal legislation, including

In summary, today's fragmented approach to public law 93-579 and 93- 380, demand mcreased
application programs, where-in each sybsystem awareness of the security.and privacy of infofma-
operates through its own files, and interaction is tion aspects of school records, The centralization
achieved through manual file mterchange, has | .requirement stated for the information system also
resulted in data security and consistency ‘carries with_it the burden to guarantee that the
problems and operations that work under the ipformation is not inadvertently modified or
principal of\maximum parallelism. destroyed.
One must be careful not to draw the conclusion " In order to service all' levels of the school district,
from the preceding discussion of problems en- the computer must support both the operational
countered 1n todays operational systems that these systems and the management use of information.
problems are unique to educational institutions, = A good technique for'establishing the school's
or particularly school districts. In fact,. the information system then is to first examine the
problems.encountered are just as applicable in, *  primary processes of the institution, regardless of
the business community. The information ' organizational constraints. For example, 1n .
requirements of the top management of any organ- addition to goals and objectives, an educational
" lization are hlghl',' similar. . institution seas an instructiona}:proég\ss and a
‘ support process, both of which interface to a
Another approach to the common hxstory of data quality assurance procedure ahd have financial
processing in both ‘education and business can ' processes co-requisite with them.
be seen in the process emphasis changes over - . -
- time. In the 1965 timeframe, the daily process- The operational processes of a school district
ing or operatidnal systems were the major use of typically center.about the six major areas of
data processing. This moved forward to opera- student, finance, personnel, certification, federal
tional control systems in the early 70's, and is programs, and materials.' In the design of a
moving towards the concept of policy planning school's information system, one school district
and use;of computer based information systems redefined these into seven major subsystems.
. in the management process. In effect then, the These were finance, personnel, facilities,
growth has gone from tra‘.'nsactlons, through materials, pupil, instruction, and management ‘
4nformation requirements, to the information ' planning. One can easily note the parallel
requests capablhty For éxample, a transaction betweq‘n the subsystems and the operational . {
' - that involves enrollment of students, resulted in processes needing s§pport. These seven sub- '
operating reports on census a$ part of the daily ~ systems are linked fogether by a generalized
S processing. In the early 1970's, reports that .\ information. retrigfal capability, providing the B
» ingluded statistical breakdowns of enrollment \ablhty to juxtafose data regardless of the sub-
categories and census categorles rovided the "system from which it was derived. Within each .
) . operatxonax control for the mldglle management of . subsystem reside the specific operational appli- | -
ﬂ/}p school district. Today, the top-level ;L cations necessary to perform the processes defined
exeanth needs to be able to do analysis ahd for that subsystem. For exdmple, within the
projettions ofc ehirollments, oh a demand basis, . pupil subsystem resides the student scheduling
. from the samé data base that is providing those application; within the financial subsystem resides
. opcranonal reporis and the summary repo;tmg ' the Accounting and’ budgetmg application; within .
L) ) R the miaterials” subsystem resides the purchasing .
= ¢ ‘[’he information needs of the ‘?op-le\(el exec\xtive and inVentory applications. . . L - W
' . . demand particular+qualities of infor‘matioq. It~ ’ \
must be easily accessible, timely, possess mjn' . Returning to the proh’olem of lack of benefit -
imal redundancy, be accurate, and be centrally * analysis, one can attribyte generlc benefit caté-
, avatlable, so that 1t may be combined,with other gories to virtually all applicationg’ performed in
pieces of information to'provide meaningful school systems.. These fall in thé following areas:
. ' veports. The concept of lack of access to infor- \ ) . ] -
. ’ mation, so prevelant in the past, i.e,, "it's in " ‘Better Planning
¢ the computer, but we don't have a program to Operadon_al Control ~ n ,
) get it," or "it must.be sorted,” or “it's in a . . Orderly Growth s .
manual file but, we don't have that on the R Extexnal Reports a
machine," or yes, "we have that information, - ' Lesy'Staff Work ’ - ¢
but the updates have not been distribdted ," are Avoiding Duplicatg Files ' .
no longer acceptable., Furthermore, budget re- Easy Recovery . \
ports that are months late or the absencelof Better Inventory Control - i C e
class lists for the first month of a semester are Better Purchasing ) ,
intoletable. -8 - Better Facilities Utilization
. * ' " W , Improved Student Services . .
- \ > ‘ . .
, » LY b .
- L : o \
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Improved Staff Sérvices

Superior Faculty ‘
Better Course Offering

Better Schedules . N
Improved Instruction
Assist Faculty

Assist Students
Improved Counselling
Improved Placement

For each application, within each subsystem, one
can draw upon the generic benefits that would
apply. For example, consider the area of

student scheduling as an application with the

pupil subsystem. Potential benefits for this
application include better scheduling, orderly
growth, less staff effort, avoiding duplicate files,
easy recovery, better facilities utilization, better
student schedules, better course offerings,
improved instruction, saving of student time, and
saving ot faculty time. In attempting to create, ’
or purchase, a new student scheduling applica-
tion, each of these potential benefits should be
weighed and quantified. One tmay then apply a
probability factdr of receiving the potential bene- .
fit to be achieved. When compared to the cost,

one can quickly determine whether or not a |
particular application 1s cost justified. )

Recognizing that many of these benefits do not
'falll in an easily quantified (in dollars) farea one
coqld attribute relative rank to the benefits, and
prioritize application development based on the
average rank of benefit to be achieved. For
example, 1if there 15 a high probability that
significant clerical effort could be avoided by a
student scheduling system, one might attribute a
5 to the benefit value. If it is at extremely low
probability that mstruction will be improved by

a new scheduling system, one might attribute a
one or a zero. If these were the only two benes.
fits, the average benefit would be three.. Similar
analysis for other application areas would then =
give a uniform basis for comparing potential
benefits in the development of the school's mfox“
mation system. .

)
o

\leen that the school's information system will
accomplish the operational and indeed functional
processes previously given, one must be certain

that the development of the information system X

also accomplishes the management oriented
* processes of goal development, strategic .
planning, tactical planmng. allocation of
resources, measurement or ‘assessment, extedpal
- relations and conflict resolution. The author
contends that conflict resolution is not an auto-
+ matic byproduct of the_school's information
system, : ' .
. M s » '
A techmque, commonly referred to as an "iron
cross matrix,” 1s extremely useful in relating =
processes to sylstems.,orgamzan‘qns and data.

. . 66
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"which computerized systems.

The attached illustration depicts such an iron
cross. Note, for example, that the process of
allocating is accomplished by siX" departments; that
of the superintendent, the associate superintendent

‘of finance, the associate superintendent for

iistruction, the associate sﬁperinten'dent for
personnel, the business manager, and the main-
tenance department.
budgeting process uses the budgeting, accounting,
and purchasing systems and the facilities system.
One could also find that the maintenance depart-
ment receives output from the financial data base
and provides both input and receives output from
the facilities data base. THe facilities data base

supports the accounting systam, purchasing

system, facilities system and instructional system.
One .can follow the "iron cross,” in a clockwise
motion, to find which protesses are 'performed by
which organizations, using which data bases and
Perhaps the key to
the understanding of the "iron cross" does not lie
in the specific data items used, but in the absence
of an entry. For example, one finds that the
student data base 1s not related to the accox&ntmg
application and does not interest the accounting
department for either input or output. It is the
study of the holes; as well as the X's, that
enables the designer of the school's information
system to insure that the systéms developed, and
data bases provided, support the vital processes
of the organization, and provide the tools for each
of the operational organizations to do their job.

It is also vital to remember that,organizations are
dynamic, processes more static. As such, one
should build a school's information system sucht,
that it is insulated from periodic orgahdzatxpn§1
change. ',
Key to the availabilify of a school's mformatxon
system is the centralized repository of data
referred to as a data base. iTh15 may’ be defined’
fromsa data, processing point of view as: "A
nonredufidant collection of ihterelated data items,
procéssible. by one or more applications, by the
injegration and sharing of common’ data." This
may falsa be defined from the users point of view:
as, "A collection of exidting and/or planned data,’
available to the user as if it were a single inte-
grated data base, regardless of actual physical |
description.” ePerhaps the simplest way of
describing a data base system is "One that allows
multiple mdependent (human) users to have con-
current access to a central repository of infor-
mation ." . .

e

Conceptually, the'data base may be viewed as !
similar to an organization chart or a higrarchy of
the organization. The concepis of man/manager
relationship is thus analogous to’that of parent/
child data segménts. The saiermtendent sits at
the top of the organization ch The employee
root record or root data segment, sits at the

top of the personnel data base. Using this

In addition, the allocation or -

?
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single c\a base, one can support numerous
applications required 1n a personnel subsystem. .

For example, the areas of salary simulation would
require a view of a subset of the data base. THhe
payroll application. would require a different yiew N
of the data base. The value of the data base »
system 15 that once. entered in the original com-
posite data base; data 1s available for any appli-
cation that requires the use of said data base
The programmer need not be concerned with the
absence of presence of data or 1its logical or
physical storage requgrements. It 1s the data %
base administrator, ufing the data base system,
that provides a logicql view of .the data base for
each application progtam within the processing
subsys‘t‘em.

Returning to our concept of benefit analysis, one
school district found that the benefits of an aute-
mated pcrsonnel system, using a personnel data
base. congisted of the following:

Automatit Contract Writing

Automatic Re-appointment of Teachexs

Automatic Salary CalFul’atlon

Recorded Audit [Trail

| Machine Readable Data for

Bank Reconcihiation . »

Credit Union Deductions
‘Insurance Deductions |
Retyrement and FICA Deductions

Current and Accurate Faculty{Rosters

Data Security v .

Increased Pawroll Accuracy

Improved Data Turnaround

Termithl Operator Accountability -

Reduced Data Handh

Centralized Data

utomatic Analysis Retrieval Capability

Bettey Human Communications

In addition, this school district found that the

cost of development of the,system totaled 561,000,

which included six months to design, code and

wnplement.  Utihizing this system has resulted in

an operational savings of $11,000 per month.

Data base systems support‘onling terminal access
while providing the data security and privacy
necessary in a,centralized system. Most data
base systems provide backup and recovery
capability which will allow tHe logging of trans-
agtions. capture of dpdates. and the ability to
recover'in the event of a systems failure. Data
base systems provide tht basis fomad hoc
queriés, while providing data mdependence at
the data segment level. In general the ability
of a data base systemto reduce the programming
maintenance and increase the capability to
respond to ad hoc query without the necessity
of writing new applicatigns programs- results in
increased programmer productivity.

b5
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We have discussed the necessity for benefit analy-
s1s and the technical side. of data base systems
and schools information systems. Let us put mto
perspective for a moment the ‘role of technology
and management in the development gf an informa-
tion system. Technology can pmin'ﬁ% pbtential
benefits and thelr quantification. ; It can accumulate
user 1nput; determine technical feasibility; provide
alternative solutions; and provxde cost and |
schedules for delivery of applxcatmn pyagrams. It
is tWe role of management to relate beneéfits to
costs and schedule, and tq provide cost justfi-
cation, strategic value analysis and risk assess-
ment to any development, project. Merging these
1items, management can then set priorities, and In
some cases determine that interim solutions are
requiréd for those development activities that are
more long-range than others. One must be cogni-
zant of the fact that in the absence of firm
management direction 1n these areas, the decisiop
making process wzll regress, such that develop- -
ment decisionfs are made by the technician, who 1s
not concerned with these key management consid-
erations. ,/ '

o

The road ta_producing a school's information
system 1S not an casy one, There are funda-
mentals plateaus that must be reached.  These V i’
include information systems planning, specific
systems definflion, implementation strategy, data
base design, and actual project implementation.
A key plateau that mugt be accomplished 15 thex
training of the operational personnel who will run
the system, and the user departments that will
interface to 1t. Throughout these plateaus,
management must recognize that a school's infor-
mation systems 1s the property of the schogl
district, not an individual user or the data
processing department.~ As such, the developmént
activity must be joint contribution of all user .
departments, data processing, and the executive
management' 6f the institution.

s * . ~

’ ¢ -
In conclusion, there are ten commandments for the

“successful ymplementation® of an information system.

.

These are:’

" L
- 1. Those who set policy are, responsible
for evaluation of goal attainment..
* . \ -0 .
N
2. Information systems planning starts with
executive perspective.
* \
i * ‘
3. Information systems must be based on

the needs of management and operatignal
users, not conversely.

4. The mformatxon systems plan must be in .
step with’ the institution's long-range

plal’)' . \. \

-
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Information systems management’ - .
systém is more important than any

component subsystem of the informa- \
tion systems plan. ’ ' ‘

‘ e : rd - ’ »
Information systems are designed T T \
+ around processes, not organizatiohs. N y
. - - . ’ -
N
Function and performance must be -t o1 \
. v 03 03 - . M
tempered by justification and benefit . . o
analysis. . .° . o N \
Data 1s an institutional résource. " ' "
- . Ay
- - . N Al
amount of tuning can compensate . :
fqr poor design. ‘ -
~ ' - » "
Information systems do not insure P
good decisions. Information systems ®
assure that decision makers have ’
good information. .
: . .
. :
* e »
. v ,
. . A "
. - .
. ’ tQ = Lt .
. ! s - .
. .
P . v , .
. 4 .y ‘e . v . !
. ‘ e
- 9 ’ !
‘ ’ . . ' N e~
- " . . ’ Al - ] -
[ R, ’ '
, . \,‘, . .
1 - j . - »
’ Ve e -
te. . ¢ . . N . - !
- »
R ) . ™
. .
- . * ) v ) ‘.o
- - - .
N > ‘ . v '
. NN h .
. ¢y A
.- \
3 : d " “ M f v ’ {-
A ’
. v N a ’ '
B T ’ .
. N N > & .
. . , # \ %
. [ X S
. h
PR ‘
~ . ! '
. . Y
» - }
! .
. . /
" : ¢
. . e
. . A N . - .. . i
] . "
. L
- . Y
L]

. . ’ 69 . .

& M . N ' %
.
. 4 v
C, 66

y . '

. A . -op v

. . R v

¢ -
. » . .o cl ) . .

. )
i « s} LIS
.
R _
. .
. [ .
- .
. ¢ ’
-~ ¢ « -
\ ’
\. . - -
.
e ar)
. .
LV
¢ e w
R v
. \ . . N
B s~
. . R
. s R

-
.o
7.
.
S .
" -
-
at e

» . !
.
e ]
\ * ’ .
’ ‘
n .
N .o
&
. R
*




.
. . . ‘e - 3 » .
’ - o
4 v 3 . ) 4 ’ . o : .
4 R . R . , ¢ L
v - [ - v .
E’ ’ R ," 'Q’ . . .‘ . v N . ‘ .'
t, - : ' o
' L v . . . 3 * N . ”
l\' . . - : . A UNIVERSITY FINANCIAL MANAGEMENT SYSTEM ;o L ° :
. ¢ ¢ e L4 - - e
',* . s . . Co . ’ t - '
R "** George D. ‘Alexanddr, Clemson Univefsity,; Clemson, .South Carolina 29631 . s
’ . . J. Marvan Bennett,..Clem orsity, Clemsbﬁ,.Sou;h Carolina 2963F N
-t - : * . . . ° g
. * <
Vo ‘, v * . - 3 - N '
[
‘ . ) % « ! -
ABSTRACT: Clemson University has recently developed a f1naqc1a}'rnformat10n system that
sérves as a focal,point for all accounting, budgeting, and grant data. The system, which
. 1s designed- along the’ NACUBO guidelines, records all accounting, budgeting, and grant )
sy o data in a data base that 1s used to generate firMincial information in a batch and an on-
tine mode. The software design 1s such that thé System can be trandfevred to other in-
'~ stitutions having a different data base management system. Also, the techmiques of modu-
) . ¢ 1lar design and structured programming are applied. Fhis paper will describe the system
e "from a fzpqncxal management, as wel] as a data processing, perspective.
. X : . . . R s
General Introductxon.to Clemson University priations, auxiliary enterprises, grants .
. .. and contracts, loan funds, capital funds,
- * ’ T believe 1t will.be of interest to you etc., In addition.:t maintains all histor-
. to know more about Clemson University-and 1cal acgcount data and facilitates all’
. believe that you may leave this session. fistal requirements 1nclﬁﬁlng encumbrances
. . haveng ) greater appreciaticn for our Uni- and salary projections. (. g
. yersity and 1ts role 1in higher education, L > oL : '
s including tesearch and public service. _ A. Funancial data design’ ..
. Clemgon University 1is a South Carolina ' Clemson Univers:ity has built
e ¢, land-grant institution founded :in 1889, . 1ts, financial data base around
‘ . the result of a-bequest of land to the . , +one major Systems thé Accounting "o
. state by Thomas G. Clemson.' Mr. Clemson Ihformation, System. This por- .t
. ,+ was a scientisg and agriculturalist who trion of the presentation will .
came to South Carolipa from Pennsylvania ' focus primarily on this system. . .
) the 1§30's and darried the daughter of v * . )
S6hn €. Calhoun,,a former statesman 1id ‘ . ' %he Aréountind System con-
* . J° South Carolrna history and Vice Présidentd . ceptualiees and embraces the
S of the United States from 1825-32. Orig- gollege and University Business
. ‘s * nally Clemsopn Agricultural College, the e Administration accounting prin-
L » . name was Changed to Clemson Un:iversity in .- ciples.' Thaere are expansions to
.00 eL'i. 21964, Clemson 1s located in the northwest allow for the unigueness of man- :
: s corner of South Carolina, near the borderp agement and operatianad desira-
e :'i»-oF Georqxa,‘porth Carolina and Tennessee. ' brlities at Clemson University, o
! . © T . e.g., Clemson University has
. .+ ¢* " The main é4mpus comprises 600 acres . , *  chosen to divide both the unre-
. 3’and represents an investment of approx:i- . * " stricted and restricted ourrent
mately $87 million 1in permanent facili- funds 1nto additional sub-droups,:
. ot ties. Nearly 80% .of the University's main, * ‘ as follows:'. ., *
’ . buildings have beenh cdnstructed since ¢ . -
ZJT-_,. 1950. In .addition to thesmain campus i : Unrestricted Current Funds - ’
. there arg approximately 32,000 acres of , - « To account for,.thercurrert
' unlvelﬂéty farme, woodlqegs and camp . funds which are determined . * :
, areas for researcH in foltstry, agri— to be’within the definition ’ .
: culture and 4-H work. " Lo of fUnrebtricted;“ such as t .
o, ! : . . . . \- <;$ federal/State appropria- '
.o 1. sOverview of Budggting, Accounting and tions and general purpose °* .
, - Report1ing L < . operating révenues. ) T
' : ‘. ,. <. . Unrestricted Current Funds - .
! . The system encompasses all finan- : : Auxiliary Enterprises = To | .
. cial requirements including budget- account for,separate self- * .,
. 1ing for all types of funds whether supporting, entities Within
.. < federal appropriations, state appro- ~the Unrestricte® Current
* s . - \ . . -
. ®? . - ) i
1 *.
-~y 9 s . . N0 .
'l ’ N . . N ‘O -
. S - ) ~ ~ ’ .
9 . o . . . .

r ' )
FulToxt Provided by ERIC . s
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. Funds, with €ach having S
‘own self-balancing assets,
l:abTlities and fund balance.

Restricted Current Funds - '’
o : Grants and Contracts
. . Scholdrshxps and ’
~ e ‘ Other
) - To decount separately fot
-t - edch of the above Re-
. stricted’Current Funds
1 sub-groupsﬂlthh‘each
having.its ‘qwn sbif-
balancing assets, lia-.
brlities and fund bal-
ance.
) Fund groups in ad&ition to
¢ current funds .are:
6 - Loan Funds
7 - Endowment and Similar
; funds
8 - Plant Funds .
9 - Agency Funds

ccountrng Information System
The System prov:des after the
act recording of all accounting ..
ansactions at Clemson Univer-
' si1ty. The system accepts input
directly from othef automated
systems (such as payroll or ex2
. p bdlture accounting) and from
~ mahually prepared transactions
. {sich as journal vouchers or
Jal rnal entries), .

¢ ®

11 lnput, whether manual or
- autbmatéd, is batched. Each™ - .
. batdh 18 thoroughly edited, and

ntire batch to' be rejected.
As bltches are processed, the
systdm generates automatic cash
equit journal entries and post-
ings to reveue and expend:tuce
control account¥. IA this fash~
" jon the system is kept in b&lance’*
at all txmes. . LW

The systém provxdes complete
audit trails of all transactions.
A daily log is printed of all
batches held on.the error pending

-

ERI!

Aruitoxt provided by Eic:

L

file and 'of all correct batches
(including any appropriate auto-
matic entries) posted to the data
base or  general ledger. The user
may also request a Selective .
audit of all the activity against
a given account or group of
'accounts for a particular year.

When an error 19 detected
within a batch for any accqQunt-
ing transactions, the entire .
batch is, routed to the error .
pending file, and an error re-
port 1s created. The accounting
control section works with ‘this .
report each day to prepjre cor-

) -

~

X4

;

.

v’

’ .
recting entries and releases the
. corrected batches for re-entry
{transactqon type 3b) 1in the next
daily cycle, A batch which has
an error remzins on the error ¢

pending fil€sand.is repgatedly ;
.- “reported ch day until 1t 1s . N
removed oy corrected.
N . .
The addounting data }base con-

tains all transactions %hat are '
entered into the accounting sys-
tem. By reading field 2 - type
of account -~ in the account num-
" ber, these transactions can be
sepdrated 1hto the three ledgers:

1. General’Ledger-
2. Revenue Ledger '
3. Expenditure Ledger

.o [\
The overvxeﬁ of the current
" fund expen re account struc-
ture is shown 1in Exhibat I.

.
<

N . .

EXHIBIT I

’
- [y

Account Nuzber Structure - Current Fund Fxpenditures
.

~,. Xey dsts olenents A .

T'ﬂ‘mm‘Tr—
Fia1d 1 - 1 digit {dentifier - cumment ruuns GROUP

1 t.Unrastxicted’

“2 = Unrestricted = Auxntary fnterprises
3 - Redtricted - Grant and Contracts <
& - Restricted - ‘Scholsrships snd rcnov-htp-

5~ nnrtctcd - Other . -~

risld 2 - 2 digit (donttttcr -
EXPENDITURE PUNCT!ONM-. CLASSIFICATION «

L]

Instruction
Resesrch
Roseaych =~ Agricultursl Experiment Station
Extension and Public Service
£xtansion and Public Service -
+ Cooperative Agricultural Extencion Scrvice
3 Extonsion and Pudblic Sewlcn = Regulatory Service
Acadenic Support ’
Student Serv
Institutional Support < i
ration and Msintenance of Physicel Plant
holsrships snd Fellowships )
Auxiliary Enterpriscs J

Ya1d8 3 - 4 digit {dentifier -
OBIECT CLASSIFICATION OF EXPENDITURES

01XX - Parsonal Services - Presidant

02XX ~ Porsonsl Services ~ Classified Positions
11XX - Personal Services = Faculty and Staff
21XX -~ Personal Scrvices - Graduste Assistanty:
31XX - Personal Sarvices - Studsnts and Other

Tepporary Help

+
32xxX - Pérsopal Servioys ~ Ppr Diem - Boards and
i ommjssions e
41XX < Porsuvnal Sarvices ~ Frings Bsnofits
S1XX - Traval 4
§1XX = Contractual Servicass
€3XX - Postage, Supplics and MNaterials
§3XX = Rents and Fixcd Charges

%

stipends,sScholarships, Fallowships and

Grants-in-Aid
Equi nt -
Mbrﬁfy dooka

Pornanent Improvements

special Codas




L

.o

rield 4 - 4 d:9:t identifior - ORGANIZATIONAL URITS .
: s MHayor Intra-Organizational Unit {for sub-administretive’ ~
- substitute entire & dagit ‘unit number) -

;
.
;.
|

<

- College Of Agricultural Sciences
05xx - College of Architeccture, . . .
07XX - College of Educetion '
v . bIXX ~ Co)lege of Engincerirg
I0XX ~ College of Fores: and Rtcreatlon Resources D
13xx - College of Industrial Management and .
Textile Science
ek 15x% - Collcge of Libaral Arts .
17xx’- Colleqe of Nursing
19xx ~ College of Scicences .
Gradaatc School and Uniwersily Reacarch

03xx

28%xX -
. 29xt - Water Pesources Research Institu [ v
<t IOXX*- Libraries . \
N » 40xX - Student Affairs . . . .
50xx - President s Office snd Board of Trustdes
51rXx - Acaderic Aftairs . .
$3xx - Busincss and Finance- ‘ R
4 56xx - Development N
59X - Phys:cad Plant . ‘.
« . 71XX - Athlctics 4
. . - - \lh
v rield 5 - 2 digit identifier - FUNDING SOUKCE z: &
. A e
r , Source of reverue from which expenditures arc to be !\nde$
) XX - Each Major Fumd Group Pns codes unigue' within dts group ’

rield ¢ - & digit identifier .
PROJFCT OF DESCRIPTION, WHERE NECESSARY °

0000 » A Yurthrcr 1dentifier is not nceded '
0001 - Unique 1 to shintain .ndividual project balance
. or pther unique®ident ty within & fund group
. . -

M - . - .

K ‘

Shown égléw are just a few of thé

* r
. transactions. .
f N .
~ A .
. Batch Transsciion
N Tvoe Tves Traasaction, Description
02 Cash Bccpu.. _."
. 001 Student Paynents . N
. . 002 Hiscellancous Receipge
7
. + % 04 Vvend. Checks i
010 | yeador Checks-Direct Vouchers
o . - . ¥ Including Library;Purchase
. ’ rders
. . 01y . Vendor Chéekgepurchasdorders
,:018 vendox Checke-Vdided .
06+ Payroill Cks N .
- 20 Peyroll (Biwcekly) B
22 Payroll (voidod Checks)
12 Journ. Vchre .
. 049 ¥otor ool
. 082 Ceniral Stores
”~ 045 Fringe Benefits ] *
N 046 Insurance *
043 wWork {oa Depactments
(Poutire Myintenands)
- 050 Indirect Cocts .
. 032 Telephane Sesvicds
- 053 ' Booxstorve Purchares
» 14 JourryEntr. (Corrections_ to Account Nuzbers)
* . 080 Roceipts (Vrrections
. 061 Payroll Corrections’ b
M2 »* VYendor Corrections '
1114 Journsl voucher Correctione
. 067 Nisc. Journal Entriee (which
- nay effoct ARh oquity)
18 Journ, Entr. {(Other Than Correctiohs) .
. 089 . Closing Entrise .
- e 081 Interfund Entrics N
083 Roversing t Adjuseting Entries
- , 084 Payroll Clearing Doposite

(23] N Misc. Journal Entries

. < oo b9
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Othér Update Transactions ° ' *

Batch Transaction

.

C.

v

Type

o S

30  Account
* Trans.
101
102
103
104

40 Account

Changes

© 201
202
203

5
42 Account No. ¢

Changgs
25)
252
255,
256

44 Budget

Azangd=ents

Jot
302

6 t

JInforzation
4

Transaction Déscfiption - [

ing . . . -
Re-ent

Y~

ry -

Delete Entire Batoh

Add Transaction to a Batch
Changs Transaction Date -.
Delete a Transaction

.

t
Key 4
° . ndd xey Entry
'

Changs ¥Xey Entry
Delete Key Entry

3

Add  single detail account No

.xplods on fi0ld 3

Change Detail Data

Add Single Sudget Account No. bt
[

Fiscal Ycsr Beginning Budget-
Expenditure Accounts N

Project Life Beginning Budgdt- -
Expenditure Accounts v

Fiscal Yoar Budget Ancnd=ent-
Exponditure Accournts »

Project Life Budget Acendment-
Expenditure Accounts

riscal Ye“ﬂwq pudget- .
Revenue & Transter.ljccounts ’

. Fiscal Year Budgst Azerdnent-

Revenve & Transfer Accounts

Award

»
Add External Project
Chango External Project
Change Internal Projoct
Delete Project <

50 Encurbrance Changes

601
. 602
%03

Automa
genera
.except

The
automa
rcatego

Add Encunbrance
Changs Encu=brancs
Delets Encusbrance

* /

»

ted Journal Entries are
ted where necessary,
for batch typg £18.

daily processing system
tically generates three
ries of‘cash journal en-,

tries andxgostlngs to the reve-

nue and e

accoun

enditure control
ts. These automatic en-

tries and their appropriate
transaction type codes_are:

090
091
092

093

094
Id
. Budget

The
tem is

Posting to ReveRus dang

trol Accounts ' .
Posting to Expenditure -
Control Accounts
Reduction of Venépr Ac-
count for Cash Dipburse- ¢
ments

Recognition of Indrease/
Decrease 1n Cash Bquaity

at State Tresurer {EXpense -
Clearing Account Lpvel

Detail Distributioh of

Cash Equity at State

Treasurer Level

Maintenance Sub=Sy tem \

purpoese of this suli-sys-
to provide a megns {0 re-

cord and maintain the budget

4




amounts for revenues, expendi-
tures and transfers for a gqiven .
fiscal peried.

The budget information by
account number is used pramarily
in preparation of the Budget
Status Report for Expenditures
and Realization of Revenue. A
further use of the budget infor-
mation and budget amendment
transactions is to produce, as
needed, summaries of budget in-
formation across categories of
account numbers 1in order to pro-

. vide mpre viable reporting and
: . Laccounting.

Fiscal year beginning budget
information 1s input the begain-
ning of the year by way of an

. original budget entry document.
Accounts that are established
during a fiscal year have begin-
ning budget data input at the
time they a¥e established. Bud-
get amendments are input at any

. time during-the fiscal year ain
the daily accounting cycle by .
way of a budget-amendment docus
ment. A budget maintenance log
and error report are provided

for all budget transactions.

D. Provaisional Design for Grants,
Contracts and Other «Restricted
Funds .

Special provisions are made
for accounts where fiscal pera-
ods extend beyond or are other
than Clemson University's fiscal *
year, . prlmarlly Grants and Con-
. tracts. Year-to-date budget and
. accounting changes at the detail
' level are shown on certain re- |
ports until project términation.

) d ’ Tnformation carried in the
data base undédr 7hose provisions
are: N
1. Project 162;:;?1cét10n
2. Beginning and endang
dates of the grant '
3. Original direct and
) indirect award
- 4. Revised direct and -
indireét award
5. Cumulative expenditures
.- for the fiscal and life
period
4 . 6. Cumulative additions to
fund balance
: 7. Cumulative deductions for
‘overhead recovery .
. 8. Computed revenue to the
extent expended by source ’
v of revenue.
These data facilitate the’
' - ' preparation of ahnual reports
- . 70
. v
Q ' ! ' P‘/
ERIC , L .
amEmm ; , “ .
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2

for the ‘restraicted funds such as
Statement of Current Res$tracted
Revenues, Expdnditures and Other
Changes and the Statement of
Changes in the Restricted ‘Cur-
rent Fund Balance.

The viabiIity in these spe-
cial prowisions also allows for
budgeting and report preparation
over the life period of the ac-
counts as well as budgetlng and
reporting restricted to'the fis-,
cal year peraiod. .

-

Encumbrances .

Encumbrances are entered from
purch§se orders or other appro-
priate documents which may com-
mit budget funds:

Encumbrances are relieved in
the daily- accounting cycle as
postings are made to the account
data base. Payments are coded
efther "Full" or "Partial," and

~ares handled as follows:

1. Full Payment .

In this -case the encumbrance
is relieved 1n fulls, irre-
spective of the amount of
the ‘payment as ‘noted in the
payment transaction. The
encumbrance no longer exists
and will be phy51ca11y re-
moved from the data base.

2. Partial Payment
A partial payment never
totally relieves an encum-
brdance.  The encumbered
amount is reduced by the
amount of the payment trans-
actions If the efAcumbered
amount becomes less‘than-
zero, it 1s set to zero.

A report is printed of those
encumbrances that are zero.
These” can then bk reviewed
and modified rough the en-
cumbrance maint@nance sub-
system.

Data Processing
1

System Overview

LN

JIn this section, the system waill

be reviewed from a data processing
point of view. The discussion will
begin with a statement of the system
features. Next the system structure

.is presented followed by the data.

base structure. Finally, a summary
of the struqtured programming tech=-
niques applie i% given.

\ .

N
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Design Features ‘

The system produées all

financial reports required,

by the University. The 9ys-

tem createg audit, centrol = °

report, ang:error/actxvxty .

‘reports d@ily, status re-

ports moqthly, and finan-

cial reports at year end.

In addytion, certain reports

may b¢ requested at any time,

N such /as account Or.project . .
audy£ reports. .

1,

x

2. Aéégchanxsm 1s available for
oh-line inquiry as to &he .
turrent status of an account, .
a grant, or an expenditure :
, budget account group. These v
. 1nquiries retrieve detail U
/ accounting transactions,

budget amendments, and en- ' .

.c¢Umbrance transactions 1if
extensive information 1s
necessary.

The system 1s designed in a
modular fashion and 1s coded
1n- structured programming.,’ .
All programs are written in- .
a clear, straight-forward .

manner 1n ANS COBOL. The,

data base management system
“1s IDMS, which 1s based upon

the specificatlians of the

CODASYL Data Base Task Group.
4. The partercular data base ac-
cess method used 1s not em=-
bedded 1nto all méduled.
All data base access 1s done
* . through called modules that
regﬁxeve or store redords.
Th

L . t

system is designed such ;

that 1t cay be transferred

to other 125t1tut10ns having

a similar application but .
possibly different data base
software. The system does,

» however, preasuppose the , :

avallabality of some type of
*direct access.

5. A gengralized report genera=
tor sub-system 1s used to !
produce all reports. -Trans-
actions freguesting reports .
are maintained in a table
within a program tHat sweeps
the entire data base one

_ tamé selecting all records
- needed for. the requested re-
ports. On-line 1inguiries,
however, use direct access
to the particular records of
thée data base whxch_yre
.+ needed: v

¢

e

System Structure .«

Daily. The recording of ac-
counting, budgeting, encum-
brances, and grant and contract
award transactions,is done on &
daily basis. The batch types
and transaction codes processed -
are shown in chirts following
Figure I. All input 1s batched
and the two major sources of 1h-
put are cards punched from source
documents and filés created by -
feeder systems such as payroll
and accounts payable. These
feeder systems generate batches
of i1nput that are input directly’?
to the daily,cytle. The system
maintains all previously rejected
/Accounting transaction batches
on a pending file. Mainténange
is done to this file to correct
the previous errors and this
file 1s processed each day along
with the new 1nput. -

-\

-

4 .

All of the daily sub-systems .
pass report records to a report- .
ing sub-system which generates
all reports at the end of darly
processing, This reporting sub-
system accépts a standard record
format from each sub-system and, * °
references tables of error mes-
sage desctiptions, account num-
ber component descriptiqns, and
a vendoxr data base in the pro-
cess of generating the reports,
\, - -
Monthly. The monthly cycle '
has two major functions.” The
first 1s to produce gll monthly
reports using the informat:ion 1in
the data base. The second is to ° .
perforjn certain data base main-
tenance tasks. For example, all R
detai1l accounting transactions
are rolied to the history file
at the end of a month and total
records are posted in the data
base to summarize these trans-
actions. s :

The monthly reporting sub- .
system employs the same report
generator software used 1in the
daily system. As a preliminary
step, it-builds a table of all
monthly reports requested along
with certain ‘selection criteria
and then passes the entire data
base one time to select. the
needed records. The recards are
then processed by the report
writer and the reguested reports
are written. ' R .

Yearly. The yearly gycle 1is
similar to the monthly cycle an
that 1t has a reporting function

- and a=data base maintenance
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“function.

Yearly reports are
generated using the generalized
reporting sub-system which
pasSes the .entire data base and
the history file 6f detail
transactions. After 1t 1s deter-
mined that the accounting year
can be closed, the final report
generation 1s done and the year-
end data base maintenance 1S
done. While preparations are
being ,made to close a year, 1t
1s possible to record trans-
actions that reflect business

of the next’ fiscal year as well
as transactions of the year
being clésed. .

On-line Inquiry. The system
supports on~line inguiry to the
data base through the Time Shar-
1ing Option (TSO) of IBM 370/0S/
VvS. All data in the data base
can be retrieved, but typically
only accouny summary, budget
status, or grant status data 1S
obtained.- A deta:l llstlng of
accounting transactions, budget
amendments, or encumbrance data
can be obtained for an account
or a group of .accounts. The
organization of the data base

grant, budget, and account numgg,.
ber levels.

On-demand Reporting. The ,
system can produce any of the
dai1ly, mopthly or yearly reports
out of cycle and can also pro-
duce user requested "one-time"
reports through the generalized
reporting sub-gdystem. Special
audit reports can be produced
by submitting a grepdrt reguest
transaction to the reporting
sub-system. Records needed for
a special report are extracted
from the data base and/or his-
tory files according to the
selection criteria and are thén
sorted and printed in,the fash-
10n requested «by the user.

N

Data Base

A diagram of she data base
15 shown in Exhibit II. Direct
ageess 1s provided to grant
records (number 11), expenditure
budget accounts (number 9), and
detagl accounts (number 7}. .
Reco under these record types
are stored physically near their
parent records. All the ac-
counts 1n a given grant are mem-
bers of 'a "set™ and can be
referenced directly, given the
grant identificatidn. Also, all
expenditure budget accounts for

_-a grant can be referenced.in

_permits direct access at the .

DATA -BASE

f -

*
like manner, and all det@alac-
counts for a given expendIture
budget account are”®in a "set."
The current status of a grant,
for example, can be obtained
from a terminal by entering the
grant number and the’ level of
1qformat10n and then moré\de-,
tairled i1nformation for all\types
of accounts until his informa-
tion needs are satisfied.

. “ . r
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Severatl m%mbers of the sys- °~
tems development group have at-
tended schools bn and experi- .
mented with structured program-
ming. Almost all members of the
staff have experie¢ence in modular
programming. It was determined
that this project would be the
first large development (effort
that would use those techniques

'assoc1ated with structured pro-
gramming. The followxng tech-
niques were employed:

Programming Appréach

- Top-Down De51gn.' Each major
" sub-system (such as budget'main-
tenance) is broken down ‘into .
smaller functions (such as read
transadtidn, edit transaction,
apply change update, generate
report record, etc.). These
functions® 1n turn break into .
g$maller fulkctions (open fule,

call generalized datevedit,
etc.). 4

Highly Modular Design. Each
module acqgomplishes wusually one’
major task (edit account number,

- write accounting transaction,
etc.). Eachvsub-system has a
mainline.module that drives the
activity necessary By calling
lower level modules, which may-
in turn call still other modules.
The coppleted system has 350
modules. They are linked inta
40.composite modules.

The

L d

Mostly Structursd Code.

basic constructs of structured,\\~'
ry

programming were uged with ve
few eéxceptions. It was dis-
covered that, after orientation,
programmers were able 'to read
other programfier's ¢ode quite
casily and werexable to pro-
duce clear, readable modules 1in
a very favorable time period.
Also, maintenange of the system
has proven easier than that of
~some of ourdmora traditlonal
systems. - .
)
Walk-Throughs. ‘All Program-
mers presented several of their
modules 1n walk-through sessions.
These served as an incentive for
the programmer to,write clear
and easi y-readable code and
also served to catch many major
errors before modules wére unif
tested. It was noted that ‘thg
ptesence of higher level managers
at the sessions tended to sup-
press participation and thus
cause less real accompllshmen?.

-
.

~ .

.

E.

. 7nonths of intense
. . eam of eirght programmers.

J

¢

7

- ment should be made.

years. .

_a produttion library.

. enddr months,

Top-Down Tmplementation.
.Using this technique, testing of
higher level modules was done
before lower level mcdules were-
even~coded. 'Stub' modules that
displayed a trace code were 1n-
serted in compositie modules so
that calling modules could be
tested. .

Librarian. A project libra-
rian was sed to maintain all
CGBOL .'copy code' and to notify
programmers of changes 1in this
. code during the design phase.
Each programmer maintained the
source modules that ‘s/he was
assigned by 'using the TSO Edit .
facility,. At pro;ect 1mp1emen- .
tation, all modules were put in .
These
production modules are not
changed by the programmer, but
are replaced by the librariam
when, the pfbgrammer has tested a .
change using other libraries and’
the project leader has notified
the librarian that the replage- »

P .

Manpoﬁer Regquirements and
Operational Characteristics s

The general designr of the
system was completed 1in six cal-
and the detail-de-
sign, coding, and testing were
done in about five calendar .

effort with &
‘The
totél‘e ort represented ana in-,
vestment five programmer/ _
analyst yeals and two manager-

-

The daily portion of the sys-
tem runs an average- of four CPU
mrnutes on an IBM 370/158. The
elapsed time varies depending
upon conditions from ten minutes
to n1nety minutes. The.monthly,
data base reportlng extract and -~
malntenancc—requlres about, fif- *
teen CPU mxnutes and runs about
ninety minutes ¢lapsed time.

. The operational results of

the system have bqen very good.

All financial reports have been
correct and in balance, and only
four errors in production modules
have been discovered to date. |
Also, the fact that fhe system isy
designed in a modular fashion has ..
greatly facilitated the mainte-~
nance effort.

r ’
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ABSTRACT: The concepts assoc{ateq‘w:th Management. Information Sy'stems (MIS) have been generally
| accepted in a wide variety of orgdnizational settings over the past two decades. The number of success- .
ful installations 1n business and industry, the military, government, education s surprisingly small.
In any case, the burgeomng MIS hrérature shows that the asparation to de'velop and implemént MIS is .
“widély held. Somewhat a latecomer to MIS, the nation's educational institutiong are nonetheless finding
that the presumed benefits are worth the effort. Such efforts are to be found 1n public d&nd private educa-
¢ tional institutions, large systems and small, in consortia, on a regional and as well on a statc-wide
' basis, This presentation deals wath the prospects for success in MIS in educational instifutions. It wall
include a catalogue of constraints that nedd definition, understanding and amelioration 1f educational

managers are to have available timely and agcurate information for decision-making. .
' ;
*
. ,
¢ * .
TR . . . : a /
3 b e - .
’ . s
’
R . .
« - | .
. ke
' @ / - ' v
A
2 " . . *ar '
» - .
x L
>
R
. q ) .
e .
- A .
. v '+, -
' . ER #
. .
‘ wt \
- T '
‘ ) .~ » *
. » \
. . )
» o' . P * *
.
- - !
- . \ N
. . \ L4 [ » XY .
. ¢ i }
- ! .«
i .
.
.- P il ) -
- . . . N -~ 3
[ ;- ’ ’ N
.., - . :
- . . '
' 4 .
* , v . .
. . . M Y » . >
- ' 7 S .
‘s ?

PAruitext provided oy enic [l




ERIC

A uitoxt provided by exc [

+ can be completed.

" . - ’ t-
. - . ©
T . SCHOOLSKDMINISTRATIVE CO«;BOL SYSTEM
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ABSTRACT: ‘The School Administrative Control System (SACS) has been designed to ptovide
administrative control information through efficient utilization of modern computerized

techniaues.

Areas,of administrative control information P
budgeting, personnel, consumables inventory,

particuiar school district.

é

The School Administrative Control System
has been designed to provide the necessary
information for administrative control
through efficient utilization of the most
modern computerized techniques. In
general, it uses data procesdﬁng methods
which have been well tested and proven

. #1n industPy 'to fredule the ‘risk to the

School District. Implementation of this
proposal will provide the timely and
acturate "information reguired to

manage a school system in today's -com-
plex sdeiety in a cost .effectiver

manner. , . e

b
The completed system is envisioned as
being comprised of six main modules.,
implemgnted in seven phases, Each
phase will be done so that there will be
immediate benefits-upon completion to .
School District, and al'so allow & go/no
go decision to be made before beginning
the next phase. '
f

’
N ' 1

The system utilizes mode¥n methods of

‘data management, generally referred - to

as data-base management system or

pBMS. These methods insure improved
data accuracy and enable future changes,
especially those which are currently
unable to be foreseen, to be made ex-
pedgtrousiy. : ) ¢

The first Z%ase will be to develop a
general sy¥tem design, covering all
s1x modules of the total School Admini-
strative Control System, The major
effort during this phase will be the
definition of the interfaces between
each application mddule in ‘sufficient
detail so that an effective data base',
A secondary ob- !

The system operates on d mini-computer, using a data base management system.,
rovided, cover equipment inventory,

purchasing and stddent activities funding.
The various. features of the system can be tailored to meet the requirements of a

1
4

. s
jedtive will be to produce a detailed de-
sign for programming and implementation
of the first scheduled application module.

A well -executed general system design
phase ensures that the completed product
refilects the requireménts of the ultimate
user *and provides for intelligent and
orderly system module development and
efficient data access to all application
modules, Y )

¥
Another advantage of the general system
design phase i§ that it also allows a
more accurate estimate of costs and
benefits to be made.

Many questiéns will be answered during
the general system design phgse to insure
that the final system most reflects the

_needs of the School District.

1.

‘For example, “this phase should tesolve

the quéstion of best mode of data entry
for a particular application module;
i.e. should the data be key punched
and the module be run as a batch job, or

. should real time data entry be ustd with

" immediate processing of the transaction.

It ie anticipated that the methods &f

_insuring-data security and data’ integrity

would .also be developed at this time. An
other point to be resolved during the
general system design phake will be the
reporting method requirement such as

which reports should be terminal oriented
‘to provide the users with the ‘ability to

information they.

from that specific
reports that are °*
some periodic time

describe exactly what
desire to be produced
run versus predefined
routinely produced at
or on demand. :

-




Figure I is a system flow chart of

the School Administrative Control N

System showing the relationship be-
tween eath module and the data basg
./ management system. The important
‘ point 1s, that*’each application module
has acgess to all the’ data and be
- able td read or mpdify the data as
. appropriate.

Figure II is a visual table of ¢pn-
tents for the main system and each

appllcatlon module. .o [/

Figure III is the general file con-

‘tents for: the major files required to

support the complete systep. Some
v additional definition of,the files will

* take place during the general system

design phase. The first module in--
stalled should be able to provide
visible demonstration of the soundnesss
of the computerized administrative con-
trol philosephy qulckly. (A

kY
The Capital Egpipment Inventory System
is presently envisioned to contain the
data necessary to define the location;.’
condationr and pertinént descriptive de-
tails of all equlpment owned by the
aat ‘ school system N .

it would provade the ab111ty to add new

equipment to the system, modify the

records about any particular piece,
collect data for future administrative

\ analysig, e. repair costs applied
L. agalnstiﬁ*na%fe projector, and to de-
lete recdrds for scrapped equipment.
The reporting capabilities would en-.

" abler schoql administrators to quickly
produce reports on the equlpment
assigned t¢’ each department, identlfy
all equipment with a partlcular con-
dition rating, summarige repair costs
by type and brand, and access other
anormatlon of administrative interest.

)
The Budget sttem ‘is seen as having
three major functions; a simple to use
tool to assist in the developmeat of the
* .budget for the next budgetary period,
theqrepqrtlng of actual and obligatory
. expenSe against a budget as they are
. incurred, and the ability to pull
unanticipated reéquests from the data,
i.e. a special report on a particular
'category of expense.for each department
(discipline). This module depends
heavily upon the Personnel System and
the Purchasing System to capture ma]or
segments of the data.
~ A
The ability to 1nteract1vely develop
a new budget has been uséd to great,
effect in industry and it should also
provide similar benefits to school
administxators as it allows them to
rapidly cut and try a variety of
methods f distributing the available

n

-

RIC - -

- -
. . 2

F

the obligated funds 'tagged' in pro<
per, budget account. When thewmateriwnl is

.The latter could be implemented as a

funds without the manual'lébor and time
generally associated with buydget develpp-
ment. It also‘allows the rapid evaluation
of the “impact of arbitrary bydget cuts .
or other modlflcatlons. - o
The budget development submodule will be - .
very useX oriented so _that the method

of developing a new budget can be learned
very quickly by existing personnel, with
only a minimum of knowledge of data pro-
cessing.

The Consumables Inventory System would be
linked to the Purchasing System to record

the receipt of purchases, and to the

Budget System to recor the disbursement

of stock t6 a particular department. if
desired, the ability could also be in- .
cluded to monitor: supply Ieyel and either
automatically generate a purchase requgst
or issue a warning when the stock level
fails below a predetermined amount for any
particular item.. Stock Status reports
would be producgd routinely or on demand.
In the latter instance, the requestor
would: have the ability to define the type 0
and tontefit of the report dedired tbo X
satlsfy his information requirements, and

the system would produce them to speci-
fication.

The Personnel System would handle the rou-
tine pXocesses Of personnel records main-

payroll\data to the Buddet System, and
the production of required periodic
governmental reports. The payroll sub- °
system will be designed to have comple

and thorough controls on the accuracy and
security of the data. ' Furthermore, it

will be able to handle the proper calcu-
lation of payroll deduction for those em
ployees receiving multiple paychecks.

tenance\, paycheck generation, 1nputt1ng \

Some of the other poss1ble appllcatloQJ
which will be investigated further, i
clude the aBility to develop teacher
schedules, monitor the inventory of
teacher training vs. cldssroom require-
ments and provide a tool for the evalua-~
tion of proposed contract modlflcatlons
during negotlatlons.

terminal oriented application td pro- -
vide very rapid response during intensive
bgrgaining sessions.

The Purchasing System will manage all data
relating to purchase requests, purchase
orders, receiving tickets, and vouchers.
it ‘is envisioned-to handle all expenses
except those relating to payroll

During the proclssing of a, purchase re-
guest, the purchase order,’ and receiving
dock notification will be generated with
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received, the receiving dock notification
will be processed to update the appropriate
inventory filas and-prepare the system
for vendor payment. After the vendor in-
voige has been approved, it will be pro- |
cessed fo generate a check in payment and
record the expense as actual rathgr than
obligated. ,Allowance must be made, of
course, féor partial shipments and disputed
invoices. The Purchasing System would alsb
handle,the purchase of services in mmeh the
same mannae:.. .
’ .
Various reports cculd be produced, rou-
tinely or on demand, to list unpaid bills,
(roughly analogous to an accounts payable
report) , .to provide information such as -
ordered date, vendor etc., unfilled pur-
chase orders; and vendor performance re+
ports to assist in determihing which
source provides the hest service,:the
lowest cost, etc. .
The ‘Student Activity System will keep’
track of all funds raised or allocated-to -~
various student activities and the actual
application of those funds. It is inten-
ded that a standard monthly report would
be produced showing receipts, expenditures
and balance by activity. As part of the
receipt/disbursement processing, a check
would be made to determine if sufficient -
funds existed to pay the expense. If
not, a special report would be produced,
and that activity matked so that addi-
tional.expenditures could not be made
without special authorization for pro-
cessing. /

“

.
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e GENERAL FILE CONTENTS IV PURCHASING FILE )
- ¥ . » ES
e A.- PURCHASE ORDER # ~ °
1 BUDGET FILE ) Lo . B. PURCHASE REQUEST ,
. - C. VDNDOR # : .t -
@ A." SCHOOL OR GENERAL ADMINISTRATIVE D.., ITEM ¢ . .
. . CODE . “ E.  DESCRIPTION f 3
, ) E\ * DEPARTMENT . ) ’ F. PRICE ’ . .
: - €., ACCOUNT ‘ L L8 G.  QUANTITY . v
D. ANNUAL BUDGET e H. COMMODIXY CODE * -
~ €. CURRENT MONTHS ° . . I, MODEL,$ " .
‘ 4. BUDGET . . J. 'EXRECTED DELIVERY DATE * - . :
LA . 2. ACTUAL EXPENSE ’ K. -ORDER DATE
. . 3. * OBLIGATORY EXPENSE T L. TERMS . . T i
& .. : : L M.. METHOD OF SHIPMENT .-,
F. YEAR-TO-DATE Co. . . N. ORDEBING DEPT.
-4 1. BUDGET ' - o . 0. AUTHORIZATIQN ) .
2. ACTUAL EXPENSE 20 P. PURCHASE TYPE (CAPITAL EQUIP.
3. OBLIGATORY-:EXPENSE ‘ " CONSUMABLES, SERVICE) oY
c - Q» VOUCHER # 1
G. ETC.- R. RECEIPT TICEIT #
- Ky . . R s. ETC. .. - . ) 1
. R - e -
. II  PERSONNEL FILE <, X & VENDOR F#LE: .. L
R T, . . ¢ e L g ¢
. .NAME OF, EMPLOYEE .Q » o A. VENDOR # : .
\ a ADDRESS ’ C B. VENDOR ADDRess )
C. TELEPHONB NUMBER . ~ ) . c. -ETC. , . : '
D, SOCIAL SECURITY NUMBER. v .. \ .
) .. .E., DATE GF HIRE M VI  VOUCHER FILE (LINKED TO VENDOR & -
. . F. TYPE OF EMPLOYEE (TEACHING/, . PURCHASE FILES) ! . -
_ ADMINIS'}RATLVE/CUSTODIAL) .. . . A. VOUCHER # =-
G. BENEFITS APPLICABLES o . B. VOUCHER DATE . . AR
.. - H. EXEMPTION§ L C.. ‘VOUCHER AMOUNT ' - .ot
. 1. EDUCATION -~ : . D. - ETC. . '
) J. CURRENT "TEACHING Loas E T T . o, ot .
. K. PAST COURSES TAUGHT " "' VII STUDENT ACTIVITY FILE ‘
: L. PAYMENT METHODS" e - . " ) v . P - # ‘
‘ M»- RETIREMENT FUNDS DATA , _ A. ACTIVITY CODE * . < .
s WITHHOLDING TAX, SOCIAL SEQURITY ‘- B. DESCRIPPION . ' N
TAX PAID, ETC. N . C. RECEIPTS # ' N ]
. . 0. CURRENT STUDENT ACTIVITIES - > D. DISBURSEMENTS # 1 -
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4* _Abstract: Tms paper will'{1) present the design of a mul’}&dimenSional computerized program
budgeting and accounting system for school .districts, and (2) discuss how the
system can be effectively and efficiently utilized to assist in making policy

' decisrons on resource allocation, and to facilitate budget preparation, budget re-
t b view, account tatus reporting, and accurate financial control. Considered a

simplified, workable and manageable version of & planning-programming-budgeting

system (PPBS}, this ‘system generates eleven putput budgeting reports and thirteen

accounting reports, displayed in various foymats and in different combinations of

accountable units, programs ‘and line-items. . ' o

N - .

. .
M e Y . ' .
. o . : . "
, .

-1




.

. o
A.Qé?i BASE APPROACH TO PUPIL INFORMATION SYSTEMS

)
L4 . 7 ‘ .
-~

o . * G. L. Masemore and-J. E. Séebold -
, - : < ® /
Badrd of hducatlon of Baltimore County, Towson, Maryland 21204

*

- . .o Lo~
. . ) L
. « . . \

1
. a - . <, -
. . -
. i .
" ¢ ‘t. . ‘ : e d - 1
+ ABSTRACT: The requirements for ;nformatxon about, pupils in the public school$ is continually increasing.
Tiese Jemands are being made by federal STel§ governoent agencies, by the local school systems, and ) 1
' ; 3’#the LndLdeual schosls. Most large school sydgms have used data processing techniques and computers
. . b %id Ln the ‘collection and reporting of such infermation, but often these systems can nerther react to
the timeliness nor the ever changing criterra of prequests for information, However, with the advent of
*, Cooputer Jdata base technology,.the capability #& better meet these r%quests does ex1s8t. Three years of .
-operation have proven the data base approach to pupil tnformation to be a successful solution.
I !
' M . _
, INTRODUCTION . T : <t
) *  The school sgstem of Baltimore County; Mary- phe capabllity to relate and process student in- 1
¢ land has 167 schools serving a puptl pobulation of formatton 1n thfee time categories--past history,
. apptoximately 125,000. 1In the early sixties the current status, and future information. For exam=~ . 1
: D) system followed the rather. usual path of automatic ple, pupils currently enrolled and attending °
processing of administrative Qata, L.e., the pay=- . classes in a high sch must begin the process of ' .
toll, the other financial areas, puptl attendance, course selection for the ndxt year ysually during
puptlistandardized test scores, eqs: the month of Februari Therefore, registration
- . . data must be procéssed at least eight months in
! When the school system upgraded 1ts processing advance of the opening of school. It 1s clear®
. equipment 1t the late sixties by chaﬂging to @ that tie pupil populat&on currently enrplled and
third generation computer, increased capability the pgpulation anticipated could be different,
. becamt’ possible. Following a period %anergion ’ T *
. of essential’ pupiLl accounting and inflfrmation 'serv- These major concerns plus many smaller but
. Lces, 11 became clear that a neY appr ch would be critical concerns such as nonproductive tape o
, ! ) needed if the school "system was to re:SXEe more - sorting of ,large volume files, validéty of, the .
effective use of the equipment Ln the dréa of pupil ° uniqueness of the pupil ldenflflcgtlon number 1n - .
Lnfdrmation. . . . © 2 multiple files, inconsistancies with redundant
: . v .data items in multiple files, and cross file in- 1
ThL basice puptl data file system that was in" " formation nedds caused a serious éxamination of
. us¢ at that time was a tape Eilefwhich fundamen- +  systems used to procgss pupil information.
tally had been desigred to colleht a summary of » ' . . !
the <ittendance of each child onfa monthly batch The development of the related systems, )
d cycle. Since-batch processingfuwas the concept, based upon the objectives, has proceeded at a o
. ! . the system required timg eagh.mongh f§r approxti- rate of development which has allowed us to use .
- -. ﬁately 2000 entry and thhdr;Ek*“trahsactxons. avaxlable resources Ln an effectxve and effucient.”
o» After handling as high as 25, 00Q. transactlons at - 2?“"07- . ) " . . : .
« the beginning of each .school year, ‘it became clear . * - had .
e . that in addition to these ipitial delays, the file After three years of deyelopmgnt, the fol-
‘ . would be three tb weven weeks oot of date at any - lowing subsystems are in operation and productng
- .‘:ngen point during the sahuol year. (See Figure 1). information for the schools and other users:
¢ L4 - - ku
’ ; In addition to th¥ basic puPLl fll' in the b - ﬁanagexent ;pformation pil Enrollment
“PupL] Attendance Summary System” (PASS), othe? - s Subsystenm
L Soquéntial tape systems sad been developed to - Hanagement Information Pupil Address . . R
' .+ process neelled student information. ~Using the . N . Subsystem * T
< PASS as,a starting point, each system would then Management Informatxo &Nent Attendance ' .y
* "stand alone" with its duplicate data and its bank g Sub
. *of processing programs, tncluding file maintenance Management Informa 10" stidentfSchedul {ng
. technlques, to do its assigned tevorting tagk.. | /b Subsysteni
'ﬂ (See Fi ure 2) . ’ (Thxs system includes pypil repo cards.) ! R
¢
4 .
- . »  +A thi¥d'major concern was the need to h&!b E ~ Naturally, edntlnued reffement andl ad just -
s, . . . . ’ . ‘ ¢ ° \ ' \\
+ , = . L. » . e . ' « N .
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Ty merits will be '\ccde.!‘x'; Ut Jata subsystems as the ’
. Lntormation needs of the schepl system change. .. ’ .
~ . R N ,
R - 2 * .
FIGUHRS 1 - AUTOMATED ENROLIMZNT CYICLES “ Y T
. - . . :
R -5 (% - SR 3 440 ¢ WETK 2 WEIT 3 WP L H¥PT S Wy g YIYX 7 ‘p.
) FIRTiwDIF
. . . j .
PROPOSID AiBlciple - ; - .
v : - .
' raesevt- Tve | Lle . . PR .
- .A"(CI-.._--._._L_————D’.E, . . \ ,”
¥OST BXITRRE ¢ . ) . . ' " - .
XUPLES | A&"T"" . e o — — ] e;c‘.._.. ._---.&-.-- D, . "
i <
, . - 1 .
4 2 " » . , . A
. KEY: A = Enroll or withdrav a pupil at, the achool level '
) B = Send transactions %o Child Accounting -\ .
. C = C/A receives transactions aad prepares input for Data Processing. \ ’ )
~ < .
D = Transacticn to futo=ated file Le ce=plete L S
E - Verificaticn ds retumed to the achool g o s
- N . -y - - -
FIGURE 2 . N - : . -
. o ¢ . '-
g T 1D 'D. | SC00L | ‘A -] S5C_§ GaaDY | RACS |} BIRTADATE. | SECTI0" -
. PSS x | .k .} x X X - X X X N
(] C 4 © ]
DIFLOMA X X X X . e X -
ADDRISS, X X X X 4 X 4 X.
|PuaLIc LAW T x X x ] x x’ X 1 x
' CLASS RANK x | x X, X R ..
- - — - R <
RO}‘GH SECTION X D ¢ X X X . ’}3
RIGISTRATION i X g X X . X . . .
& SCHZDULING X L
STANDARD TESTS X X X X X L X X . ,
. ] . . 4
TZST HISTORY b4 X X . )
L d - # .
T ; - . . ‘e - . ..
BASIC SYSTEM OBJECTIVES . © o
1. To collect and procc‘s‘s puprl enroliment and "later related to test scores. Lt N
withdrawal information darly. . . X - e B
. . e %, To find class size by course %hd. teacher,
2. To design a pupil information file that can be .+ (number of course hours*vs: number of “bupils)
accessed ctandomly or s'equentm 1y, based on f on a batch basxs. .
the unique pupxl ID \zumbe'r as a\key.' ° : . .
e 9. To rélate files to.oQtain cost per pupil, by
3. To allow the existing PASS (Pupll Attendance’ jject and school; based on the assocrated ~
Supmary Systemd tg be just that--a tape system . teacher salaries. .
* to process attendance’ ’ . *
Tt : . 10.. To provxde more accurate and timely i1nforma=-
4, To provide random file malntenance of course . tion for organuatxon and staffxng projec<
stlections and grades. . tLons.Q L . N /
. . &
5. To prmude random f1le namtenmce to a 1. T design this data base and the programs ¢ .
school's master schedule. . ngeded to create, maintain, and interrogate i '
. the files in sycH a way. as to better serve -
6. To produce report cards and Class lxsts, thh . . ourgpresent needs and to allow fot future
grades, on a batch b/ksxs. ’ expansion. . .
. } . B .
\ 7. To proyide anaLysxs reports of pupil grades - . N
. * . ' - . R,
i g3” ¢ !
. - '\:4 . N . -
‘ X .
. ‘ | , :
’ > . . A
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SYSTEMS DLSIGN AND TECHNIQURS

By‘prpblém dellﬁg%Lnn LL~H;$ pussible %o de-
flne'somg gencral guidelines tor svstems design.
The most critical need was a current ard gccurate
pupil enr. llment system. To accomplish that gual
tt was obwious that:trequent updating, datly 1f
prssoble, was needed. 3 secomd objective was the
cinsolidation ofsfiles and the teduction of re-
dunJaHl data without reducing Service tu the users. .
T So%s 0t so type ot all enconpassing large
rec rd svstem were rumediatelv drsmissed. Instead, {7
a modular approach would be tollowed, building a
systun that could be added onto with & mintoum ot
ettort,” The two objectives mentioned would be . v

€neumpassed by the tirst module or ®Phase [" of .
. ur pule tntormation system. © .

. f

-

F L «* 2 . : '» \

‘glng fixed-length segmenns with ISAM. Some ¢ j .
Basic problems weré realized. One was the

abiLlity to a;cess the data through ditterent

patHg With the increaséd emphasis on accounta- f'
bility, the nced to link puptl files with person- : .
nel and tinancral data appeared to be a future {
demand. In addiglo at primarv lumitation,

there *was algo the ever-present synonym ptublem, /

« .

. , !
While” following this basic line of thought, R
various rdeas regarding pointer frles and index=
ing were considered. It was at this time that
%e became aware of data base concepts and some

'
’ ! . .
. /
need for a randbm access system was obvivus, *
A
v , ¢
e ox consitderation was given to-a Jdesign . / i

Design was limited by .certain.constraints. vl the data management systems tiat were availabie
Whitovdr Systgm we developed had to operate yn our commerctrally. After a peried of fﬁvestLgdtLon, "
‘ 134 3n0/40 DUS computer. The computer had 256,000 Lt was decided to try CINCOM's TOTAL, a data base”
bytes 8 Core stourage being used by three parti- management package that would operate in a DOS
tiuns. flndﬂ&LS dictated that tdlepfocessing environment with COBOL as a host language.
¢ ull not be considered, nor could additional Indications were that TOTAL would help accomplish
peuple 1n &ither the schools ot the Otfice of system objectives and save time as wedl. Without .
Cheld Acer@®iting.,  In Data Processxng, we were . golng 1nto the deeglls of our selection.process, -
Limited to about fisty percent ot the time of vhe it 1s anortant to note that chorces were limited
PR TN anaxlyst dnd bne systems prouragmer, plus , by CORE requirements, DOS, and budget consideri-
o, nearly tuld-tume, prbgrammer#ﬂu&vst- .’ . tions. TOTAL met ,these llmltaglons and atthe
same time offered the possibilities tor modular .
Une po;LtLé’.@Q aireadv JperatL\L Ln the development that were needed. One System did no}
£ <untv was a daLly ?xck up and dzhxvery service Justify the cost, but the abiLlity to add on sub-"' .
between schools entral offices. We badkd ou systems has proven the mertt of our initjal
Brocedures on the datly collection of enrollment i deciston. e
> data that could be accomplished through this E . )
internal “maLl™ servicé, - .i - , TOTAL is a' network type of data base manage-,
, ment system (DBMS) that allows the user to link °
To take advantage of this process, the . &ata sets together with control keys. There are
schunsls®had to adapt a "do it gow" attitude. two types of data sets: master (single entry)
When a pdpil enters, complete a registratiun files and variable (multiple entry) fiies. 4 .
+" form and send 1t to thesOffjice of Child Account- Cf, ’ * ! . s
tng. The form gpuld then be checked by the Before designing a data bhse, Lt is very ’
1ssigned clérk. If the pupitl had been enrglled tmportaat that you have a clear definition, of T~
bufure, his previuvus [dentgficatiun number pould what yo® want -to do, and to also have an under-
be obtgdined from a mLcrquYm viewer and recorded sgandLﬁg of- the strengths and weaknesses of the €
on the torm. If not,.the form would simply be, DBMS that you are using. Random processing and
: - passed on to keypunch, and when proucessed, the \7 tnquiry from various etftrfy points are definite
computer would assign the pupil~of i1dentification assets, but sequential batch reporting can be a v
number. This would allow historicgl data to be °¥ time consuming effort. The same is true of K :
“fetriceved viasthe pupi}'s”lp Number, and fur new redundant data.  Complete lack of reddndancy .
puptls, the task of assigning unique ID Numbers sounds greaty but in reality some duplicate data
R would not be 1n the hands of the schools where .., items nay be advised for most efficient proces- . . -
& problems had arisen before..: sing. ST
Labels would be pringed with tdentifying; An analysxs of puprl data,_ items first - .
data "ty 'be attached to the fqnms by the Chil exposed certain elements that hxe normally goh- '
Accuudi;ng cletk. .The forms uuuld be returped stant; pupil name, sex, rage,\birthdate, angd
- to the schoels to be stored in the pupil'sfof frce identification number. These data were easily
*” file. This process was estimated to take two to applied to a master single entry firle (PUPL) with %
flvG\FﬂyS. lf a pupiLl withdrew from &fip school,, the Ldthtlflcation number as a key. Other data
F the same form would be pulled from the file. The are less stable; grade, test evel, section,
achool clerk would enter the withdrawal date afid. )‘status. enrollment and wlthdrauai codes. In
code, and he would again send the form to the ‘4 addition, a pupil may attend more than one School
" central office for processing.» during the ;chool vear. Enrollment data was,
. therefdre, placed on'a variable file linked to ) -7
- . These were to be the ‘bAsic procedures of bthe PUPL wlth\Lnﬂ segment per school gttended. A . 7.
systen. Then the question from a processing stands - coded” dddress segment was alsq carried on this .
“s,  point was what type of fjle structure could best file (ENAD), Figlre is a*plcture of the data »
e facilitate the systen? /Daily sorting and mainte- °. basc~structure. \ T, ; 2.t
R nance of A tape syste 4 Eor about 200 changes t6 a “ L, .
‘t)‘ JSale of 130,000 pupifsy was Eot feasxpie. The © ¢ A second varl*ble file fo? coursas and grades .
N Ny N . ) c . \‘ 4
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Aruitoxt provided by Eic:

, onto the data base.

-

. ¥ .
was plannedtor, Jut not Lngluéed in Phase [, A
blank linkage €114 trom PUPL to thig tile was
tncluded in ‘the data base” generatxon;

b IGURE 3 !

. .

SCHL

SAVE o~

/ Ir\ \
4 \_ T -t

T | 1
\_‘-.ll L__.__.J
Phase [
Phasg II .
- - ¢

o

A master sghool file (SCHL) was also included
1~ the design,.
linked this tile go the LNAD varitable tile, but
further analvsis indicated the dnerness ot that
tdea.  Linked \arxable rec.rds would have been
located at sucn a wide span of addgesses that
entry tron the SCHL tile would havé\ngn very ta-
efticrent. Secondly, the need to acc&ss enroll-
ment data PV 4 single schuol did not readly exist.
Most requests were asking tor all”schools tor
groups ot schools, which would have been better
handled by our batch reporting techniques.

, .o
Batch reporting was accomplished by serially

sweeping the ENAD tile and,.if*PUPL data was need=
ed, matching the resulting tape to 4 serial Sweep
of the PUPL file In addition to reports, micro-
fr1lm was then prgdueed via COM (Computér Output *
Microfilm) tor agcess by ithe Child Accounting
clerks. | *

@«

Attendance was handled in a similar fashion;
by extracting required ‘data, collectlng attend=
ance, and then loading year-to-date figures back
-Current month or two-month
attendance firgures were reported directly from .
the batch/tape attendance subsystem.

ALl €ile magntenance of the Phase [ data .
‘base was designe®to be processed by one program.
A batch verqpon®of the same program handled any
large voluries of changes. This gave us a wvery

tight control of the data. v s

The daily version of the file maintenance
program wrote all successful gransactions onto a
master.gnd variable file (SAVE and TRAN).. The
Tast puptl ID Number assigned was stored on:the
masger frle at the end of each file maintenance
run. ; The ext run would then chk up with that
nufiber and add one to continue assigning unique
ID Numbers. A print program, run as part of the
file matntendnce Jjob stream, would gort and print
thesw .transactions by school. A la&ﬁl program
would print label}s ffom the same fil
entries. The total process ran in five te ten
minutes. . R ' :

» : \

for all new

,Our 1nitial thinking would have *

i "
Anggher advantage of this dallv updatung has
been the leveling of keypunch velume. Operaticns
vwhbuld much rather process two hundred transac-
trong datly than thousands at the end -t
month.,

.

each

Phase I[ of ‘the data base invglved the
addition of pupll course otferings, seléctiuns,

grades, and school master schedu .."A fLle to
carry courses a by pu was linked to
the PUPL file (\RLF). ddiyon, three "ew

£1les were geherated to car hool schedule
and course data (Seg Figure 3). The original
Phase I file maintenance program vas expanded to
nandle pupLl course/section and grade changes.

A separate program was written to maintain the
three additional files. .

The IBM S 360 scheduling package and a
ptlot grade reporting system were Ln operation.
With the tmplementation of Phase [1 of the
base, the use of these systems continued,
4nstead of being self-marntained, they
loaded data onto, and extracted 4
data base, This allowed the daily file main-
tenanie necessary to Lnsure accuracy.

/.

The expanston of the original da baéﬁ to
wnclude Phast LI files was handled HLE% a aLnL-
murf of effort. This was partly due t& certaxn
features of TOTAL that allow.for change. It was
also in part due to programming techniques such
as catalogging.file descriptions and thesdevelop®
ment of swbroutines to handle repetitive type
functions. And looking to the future, adding
additional ddta items, or les, to the system
does not present ttself as'a fearful task.
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. A GEOGRAPHIC ANALYSIS SYSTEM FOR
STUDYING SCHOOL ATTENDANCE BOUNDARILS

N

David R. Pagano .
Denver Public Schools, Denver, Colorado
. . /\-
, 1 , - .
ABSTRACT: The Geographic Analysis System developed and used by Denver Publi¢ Schools
during the past two yea%®s 1s a practical method for collecting, maintaining, and uti-

_lizing geocoded student addresses. Using contracted services, the center of each block

was digitized with X and Y-coordinates. Merging the digitized data with the city’s loca-
tor file an address codin& guide -file was built containing coordinates for each_street
segment within the district. The ACG.file provides a means of assigning coordihates to
cach student's address. - ~ ~

The system integrates demographic data from the ‘student database, the ACG file, and .
an attendance boundary file to produce population distributions, student listings, block
counts, and busing eligibility listings for each of the district's 130 elementary school
areas, 35 junior high areas, and 18 senior higl areas. The system will also produce a
schoo] assignment dJdirectory, identify students who illegally cross attendance boundaries
or reside outside the school district, and automatically transfer students residing h]ﬂ
specified geographic area from one school to andbther. :

A — 0 . ‘ .
INTRODUCTION v ., years, a system had not been develpped,
] probably due to the lack of a significant
Over the past several years; there siave need. However, thgsschool district, as the
been numerous efforts by school districts defendant in a dedegregation case since
across the country to utilize the computer 1969, realized that a court order to
. in the process of planning school atten- » desegregate the school system was forth-
dance bqundaries. The,purpose of this v coming. The decision to desegregate the
paper’is ‘to describe a computerized entire school district was handed down,by
[ system, developed and utilized by Denver the U.S, Digtrict Court in December, 1973..
' Public Schools, to as®Sist in the plamning It required that when school opened in
of school attendance boundaries. The September, 1974, each school have between
Geographic Analysis System consists of the 40% and 70% anglo ehrollment. Therefore,
collection and maintenance of geocoded the first utilization of the geographic
address data,«= the process of utilizing analysis system was to assist the planners
this data for preliminary boundary plan- in the development of attendance bound-
ning, the analysis of geocoded addresses * aries which effected the reassignment of
and demographic data for making planning 35,000 of the disttict's 83,000 students.
decisions, and a linear programming stu- This would havé been a horrendous task
dent assignment model for reassigning using the "pin map" method. The. system has
students between racially imbalanced \ been used since then to study and plan”
- §chools. D ' . . changes required by )population shifts andd
A

recent deCisions from the appellate court.
The system study began in October, ¢

“1973, and was implemented by March, 1974. . THE_ADDRESS CODING GUIDE >
© The-objective in.developing the system was - B B : \
. to respond to extensive or mipor atten- ¢ Preliminary research indicated that a.
danc¢e boundary changes quickly and accu- gritical need for continued use of a.

.+ rately. Prior to the development of the geographic analysis system is an address |
geographic anglysis system, the, school ‘ coding guilde (ACG) file, which contains
district .used the traditional "pin map" the necessary data for translating an

\ method. This methopd is obviously slow in address ‘into an ordered pair of numbers
responding ,to exténsive boundary changes. {(e.g. X and Y-coordinates). Based on
i ' . : B attendance boundary pollicies, it.was deci-
st bJ Although a computerized attend&nce . ded that it was only necessary to have

)

Aruitoxt provided by Eic:

ERIC

undary planning|system had been di§-' coord Qates for the center of each block.
cussed by the administration in earlier | :ﬁ. Using|the ﬁ G file, each student’'s

.




address, which was alyeady a part of the
pupil database, could be appended with the
coordinates of the block’'s cemter. Simi- '
larly, the vertices of each school's
. attendance boundary could be expreéssed in
terms of the same coordinate system and an
1dentification of the students who live
within a.specified area could be made by
an area analysis program. In fact, all the
areas for a given school level could be
gnaly:ed in one pass of the pupil data-
ase. ’

In search for the data to build'our ACG
file, we started with the Denver Regional
Council of Governments (bRCOG). We were
already aware that DRCOG had obtained from
the U.S. Census Bureau a geographic base
file used For,the 1970 census. The Dual
Independent Map Encoding (DIME)} file will"
be used again by the Census Bureau in
1980. It 1s the responsibility of DRCOG to
maintain the DIME file during this period.
However, we were infermed by DRCOG that
the DIML file had not yet been maintained

#since the 1970 census and did not contain
coordinates. We were then referred to the
City of Denver Data Processing Services,
The city had acquired the DIME file after
the 1970 census to build a locator file.
Although the city had not added_cdordinate
data, they had maintained the locator
file. '

After obtaining a stape *of the city's

‘ locator file, we built our ACG file. The
: ACG file contained a record for each side
of each block {54,000 records). Initially,

each.record ‘contained the following.

elements: , :
LLEMENT . .
Street name ! :
Indicator code (e,g. Avenue,

EXANPLE

*  Broadway

Street, etc.) ‘ Avenue
Directiod (e.g. N,S,E,W) S
Side-(e.g. E for even,
/ . 0 for odd 0
Highest address within the block 1099
Lowest address wit®n the block 1001 ’
$r Census tract number 16.01
Block number within the census 236
tract
Zip code 80209
. To complete the ACG file, we had to add
the X and Y block coordinates. .
In the City of Denver, there are
approximately 8000 unique census tract/
. . block.'number combinations. Since ordi-
nates were to be measured for the Center
of each block, 8000 points had.té be

digitized. . .

ihcre are several companies in Denver ’
who.use -machines to digitize points on a
map. The .digitized data can be output to
either punch cards. or magnetic tape. After
discussing our problem with these compa-
.fies, it was decided that we would

: . . ‘,' . 87?7
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purchase a set of'quarter section nids
from the City Enginegring Office. We would
code the census tracts and block numbers
taken from the 1970 Census Bureau Metropo-
litan Map Series onto the quarter section
maps. In the process o dig;iizing the
visual cente'r of each'block’ from the
quarter sectjon maps, a card containing
the census tract, block number, and the X
and Y block coordinates was punched by the
digitizer machine for~each of the 8000
block centers. The coordinate system
selected for digitizing was the state
plane coordinate system. Jhis.coordinate
system was chosen because the Census ’
Bureau Dime file record layout provided
space ‘for the.state-plane coordinates for
the beginning and ,ending .points of each
street segment. ¢

Since the census tracts .and block
numbers.on the Metropolitan Map Series
matched our ACG file, all that remained to
complete the ACG file was a simple update”
program to process the 8000 cards against
the corrésponding ACG records and add .the
coordinates to-each record. This was fol-
lowed by updating each student's address
record with the appropriate Block coordi-
nates from, the ACG file; thus, creating
student address coordinates. Also, changes
to the pupil database maintenance program
were made to validate addresses of new
student registration$ and address changes
as they occur. If the validatisn of the
student's-address against the ACG file is
successful, then the address coordinates
are inserted in the pupil’s address
record. Therefore, reports always reflect
the most current geocoded addresses.

Once each year we purchase from the
City Engineering Office a copy of the
quarter section maps which had been
updated during ‘the previous year. This
usually consists of blocks cut out in new
development areas. The ACG file is appro-
priately updated at that time and at any
other time to-correct errors.

ATTENDANCE 'BOUNDARIES - \

. The attendance area boundaries must be
defined using the same coordinaté€ system
used.inwdigitizing the block centers.
Sinct the school district maintains a

\ policy of not splitting a block by an

attendance boundary, attendance boundaries
will Agoincide with streets, highways, or
rivers. The attendance boundaries are
defihed by the coordinates of the vertices
and. the coordinates of significant points
along a.curved street. The vertices must
be sequenced in a clockwise direction. -
This is required by the routine, which
ghalzes the student's address coordinates
against tHe coordinates of the attendance

eas to detérmihe the attendance area in
whiclh®a student resides.

b

The coordinates for ‘thé{atténdance area

A Y
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vertices are measured by overlaying a
transparent grad ovey ‘the appropriate
quarter section map.\The coordinates of
the point are relativg to the coordinates
of any one of the corhers from the .
.quarter section map. Since each side of a
quarter section is one half mile in
length, the coordinates for each corner of
the 420 quarter sections can easily be
predetermxned

.

. The attendance area number, the vertex
number, the X and Y-coordinates of the
vertex, and the names of tHe two streets
which tntersect at the vertex are .
recorded. When this data i3 complete, it

*1s inserted into an attendance boundary

-~

file to be uged by appligations requiring
a numeric dgfcription of the attendance
area:boundarxes. The attendance boundar)'
file contains approximately 2800 recdrds
for 183 attendance areas. _ .
Although the procedure for measurjng
the vertice coordinates is somewhat
tedious, not every point has to be

measured. Adjacent atten reas will
have the same vertites and cons®quently
the same coordinates. When the Cer

Bureau's DIME file has been brought
up-to-date and contains geographic <oordi-
nates, this procedyre can be easily auto-
mated, since the data in the DIME file
w1ll contain the coordinates of the same
points we‘usé for boundar) vertices.

APPLICATIONS .
. ’ ¢ ¢ ?

One of the boundary, plannxng tools of
the sys'tem is the grid prlntout, which is
most useful during pre 1m1nary planning
stage$. The grid printout consists of
dividing an area (e.g/ the entire crt\)
into square cells of a specified size.’

Yor each cell the number of students who
match the specified parameters (e g. grade
level range and ethnicity) is printed. A
grid 1s super1mposed over a district map
.and the numbers in the corresponding cells
are transferred to the map. For our,
purposes, each cell was specified’ to be
approximately 2000 feet long on each ‘side€
and typically includes 18 blocks. llowever,
the s1ze of the cell may be modified to
suit the particular need.

After the ‘transfer of data to the maps ~
has been Lompleted the planner-can begin

.

¥

.

constructing the boundaries using whatever

guirdelines are pertinent. At this point,
the boundary lines are constructed by the
planner along the®grid lines and in many

" cases blocks are split. Therefore, after

Q

EE
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this prelxmlnary process is completed, the
‘boundaries are”adjusted to the nearest
streets. Other refinemeidits ta the bound-
afies may.also be made, such as moving
boundaries to.cointide with mearby high-
ways, rivers, and other. natural hazards.

.The grid data is particularly" advanta- ,

\

“\

" \
i : |,
geous for the planner at this stage
becausg it is less voluminous than the
blogk count data previously availlable from
the "pin map" method, The grid data can be
used in conjunction with other data to ,
generate a trend surface map of some demo-
graphic or educational characteristics on
a digital plotter, For example, trend
surfce maps may Be generated indicating
the @brcent of .anglo students, acltievement
test soores, or 1nc1dence of welfare
rec1p1ents. ¢ »
\l

The next step in the planning process
1s to measure the coordlnaxes of the
verticés for each attendance boundary.
This is followed by an edit'proc¢edure to
assure that adJacent school bdundaries do
not overlap or have a gap between them.

After correcting the boundaries, a
report of the population distribution in .
each attendance area is printed and a
"summary of the number of students by grade
level and ethnic code in each Brlock within
each attendance area is printed.’ The plan-
ners review sthe population’distribution
 reports for each attendance area to ascer-
ta1n whether®the planning guidelines in
terris of the school capacity, ethnic
dfstribution, and grade lewvel ‘distribu-
tions have been achieved. When it is
determined that an attendance area does

>

, ot meet the guidelines, the planners will

f

.

-employ a linear programming.student

analyze ‘the block counts to decide where
boundary adjustments can be made between
adjacent areas. This is “an iterative
process. However; after several itera-
xions, there may still exist some undesir-
. able attendance area d“ stributiods whlcb
the planner can't resolvVe. ‘Ip our case, .
the undesirable attendance ‘areas are
predominately anglo or predominately,
minority. Therefore, the next stép 1Is to

-

¢

assignment model. The purpose of the
student assignment model is to, idéntify .
the number of students to be reassigned
betwsen racially opposite schools.to.
achieve racial balance and minimize the .
total distance traveled,by all students
who must be reéassigned. The ,studesit
assignment model is based on the clasgic
linear” programmlng transportatlon model
designed to minimize transportation costs.
. .
A linear programmxng model may have
varloq§ constrarnts such as grade levelv
s'ex, school «<apacity, ethnic data, or
other pertxnent characterxstrcs However,
if the constraints are too restrictive or
the constraints are confricting, then it -
will be impossible for the model to
produce a feasible solution. When this
oecurs, the planner myst -relax or elimi-
natg one or more of thé constraints. ®

Another consideration in setting up a
linear .programming model;is the capacity
of the computer. A'lxnear programming
‘model can easily exceed\the capacity of a

: \
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comgutq? 1f the number of decision vari-
. .ables and'the‘nUﬂter of constraints are
¢+ not contained,w1®*in reasonable limits.

For example, tQTuse a linear progragming

aﬁﬁxgnment model to assign students from

- gach of the city's 8000 blocks to each of

the district's*91 elehentary schools wou
require a model with 728,000 decision
variables;®¥far exceeding the main memory
capacity of the computer., Furthermore, the
running time fot such a large model would
be prohibftive,

.

-
.

After thé attendance boundary plan is
agopted,'a TepeTrt 11s§ing'the students
alphabetically within grade level for eath.
attendance area is printed. A copy of this
report iy sent to the schqgol which the
area 1% assigned, and.a copy is sent to
each school indicating the students
enrol}ed 1n their school who aYe being
assigned to a new school, Also, at this

‘tame, a projected transfer file MPTF) is
'buitt.' The PTF file jidentifies all stu- .
dents who will transfer«to 3 new school at
the beginning of the nex%xool term. The
file 1s the controlling file used to
transfer students on the database to their
nexly assigned school. 4.

- The school district has a policy that
any student who lives more than oy¢ mile
from the elementary school, two méges
from. the junior high school, 'or "thred’
miles from the'sgnior high school to which ~
he is assigned, 1s eligible to be bused by

1Y

\

who do not livé within the district are’
1dentified. These students are required
to-pay tuition. 3

.

THE ANALYSIS ROUTINE’

To detérmine if a student lives within

specifiegggfed, the attendance “area must
e conside as a closed polygen defined
y the vertice coordinates, and the stu-
dent's residence must be considered as a
point defined by the address ¢oordinates,
The determiMation of whether the student
resides within a specified attendance area
is equivalent to determirting if a point
lies within a polygon.

The point-in-polygon (PIP) routine is
based on a simple geometric fact. Given a
polygan with no horizontal sides, if a
point lies within the polgyon, then a
horizontal line through the point of
consideration will intersect an even , ,
number of polygon sides and the X-coordi-
nate of the point will be greater than an
odd number of the X-coordinates of the

- points of intersection made by the hori-

zontal line and the sides of the polygon.
To.eliminate horizontal sides of the
polygdn, one of the Y-coordinates of the
boundary are adjusted by one foot whenever
two succe®sive points have the same N
Y-coordinatés. This will not effect they
accuracy of the results. To illustrate
this fact, refer to Figure 1,

the school .district. Therefore, after the Y-hxis . W
attéfdance boundaries have been adgpted, a’ A O BI, B2
, report of the‘students the nunbexr of ) { N 12
students by block wh Ne eligible for T 11 ; : L1
district transportafion fis printed. The 1 Feo. ) o
transportation depattmerft usesithis data A Tt ‘ //f .
to determine their Husipig needs and to Vs o St . . B3 - i
.plan Qhe bus routes. . A ar 0 . - - )
‘ ‘ . Ve, B11, ). N
Also, at this .timd, a directdTy,of l Bg 4 B7 , . ] ’ o .
school assignments by block rdhdfes-<is PR D RN S 184 v
printed. This is dbne by amalyzing the e 14 14l s 16 . ‘
. records ih the- ACG file againpt.all the o e ke : L2 .
% attendance boundaries:.. The directory s a e« . .
*+ a summarized_rveference for answering ~°- T . VT -
s. ' questions concerning the schools a student . 310 B9 B&BS s
.’ N should attend when given an addrgss. Prior . =, 1.
. '‘to the existence of the AGG file, the . X e .
w.sditectgry of school assignments would, have A ' VA .
. +been very impractical to produce. Ques- , : . X-Axis >
. ¢tioms concerning which elementary,: junior, . \ ’, * R
' and senior high.schools a student should . Figure 1
. ‘attend when gtven his address tequired | « In Figure 1, the attendance area ’
someone to¢accurately read three large . boundary, is defined by the vertices Bi,
maps. C e - B2, ...., B12. In determining the location V!
. e . ol " of P1 and ‘P2 relative to the, polygon, noteé
After the schools have opened,.a report that line L1 intersects twg polygon sides- ‘
: of thé $chools who have students enrolled +~B2B3 and B12Bl._Since the 'X-coordinates .
oot who do nét live within the schaool's atten- . of P1 are not greater than Il qor I2, Pl
. . dance boundary is printed: Unless the stu- , lies outsjde the polygon. On the other
dgnt his approval to attend the school, he °’ hand, since the X-coordinates<of P2 are
" is transferred pack to the school to Whiqﬁ greater than 11 and legs thanigz, P2 lies ’

Jie wagsgssigned| by the adopted attendance
boundary\plan. Also, at this same time,
students \attending a Denver Public School

-
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within the peolygon. A cClose
the points P3, P4, and P§ will ,prove to b
consistent with ghis fact. P} is greater

xamination o

h

’
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than I3 and lies within the polygon; P{ is

greater than I3 and I4 and,-thewefore,
lies outside the pelygon; PS is greater
than 13,14, and IS5 and, therefore, lies
within the polygon, Of course, if ‘the
coordinates of the 1ntersect10n point

are the same as the point being analy:zed,
then the point being analyzed lies on the:
polygon, \ ’

See Appendix A for a)more detailed
description of the PIP Toutine,
¢ o

FUTURE ENHANCEMENTS

The follow1ng items are some S)sfem
enhancenents which may be added in the
future?

(1) To facilitate quicker response to
boundary studies and changes, develop
an -automated system for determ1n1ng
the vertex .coordinates of new
boundaries. This requires an up-to-.
date DIME-file with coordinates.

Develop a simulation mode} for
boundary planning to replace the
’ manual process of work1ng with
, the grid data,

(3) Develoﬁ a simulation model for bus
assignments and routing. . “
. v, . -
Each of the latter two enhanceménts
requirev the DIME file and tgaffic network
data such as one way streets, dead énds,
diwviders, bridgesj speed limits, stop
lights, stop signs,* and other traffic
controls and restrictions, This type -of
computer data does not exist at this time.
However, as the need increases for traffic
network data by the city fire and'police
departments, it will be developed N

(4) PlLot attendance boundarlesrus1ng
computer boundary d¢ata and a digital
plotting machine, The¢ boundaries can
be plotted on the same scale as the
school d1s;§1ct map; so the boundary
plats can be superimposed over the

.0 map. -

(5) Geographlc and ethmic trend analysis
" *of student w1thdrawals, entries,

suspen$iops, test scores, and other

. demagraphic tlata.

*(6) Onl1ne 1nqu1ry'to ansWwer, the "what

PR i 7ext Provided by ERIC

if" type questions pertaining,to
planning of boundary or fac1l1ty

changes . -
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- tangle will also lie outside the
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OINT IN POLYGON ROUTINE

a table of the vertice coordi-
for all boundaries to be °
ied, After inserting the coordi-
nates of the last point.for each
boundary in the table, repeat the
coordinates of the first point.” This
s necessary ‘to facilitate a smooth
flow of the-polygon segments analysis
performed ®by the analysis algorithm. -
As the vertice coordinate table is
be1ng built, if any twe successiVe
points f6r :the same boundary have the
same Y-coordinate, then either add 1
or subtract 1 from the secdnd %-coor-
dinate so as to.include ‘the boundary
segment as originally defined. Also,
as the vertice coordinate ,table is
being built, setup a correspond1ng
table of the minimuim and maximum X
Y vertice coordinates for each .
-polygon. The minimum and maximum X
. and Y vertice coordinates define the
rectangle which contains the «corres-
ponding polygon. Since it .is true
.that a point lying outside the rec-

and

enclosed polygon, the PIP routéne can
more quickly determine if a poi

$hould be further analyzed by
comparing the relationship between

the X and Y address coord1nates
aga1nst the minimum and maximum X and

.

’ Y vertice COOrd1nate§ S -
il

address coord1nates passed to it
ragainst the Vertice coordinates table
for all’ boundaries. After anatyzing °
the addreds foordinates against all
the boundaries, a status table is . @
passed-back to the talling rqutine )
indicating.in whith area(s) the po1nt
was located. Tha PIP analysis is .

o illustrated in the following decision

. table. e .

- o

DEPﬁVITIOVS N i ‘

X,Y = Puplﬁ address coordinates to be ¢
analyzed, .

I

.Subscript indicating the polygon
segment being -artalyzed: .

-

tJ Subscr1pt 1nd!cat1ng the polygon

be1ng analyz d, ,

e

X(I) Y(I) = Vert1ce cdord1nates of the

beginning oxnt:of the
polygoh sefrent U%1ng
oo . analyzed
X(I+l) Y(1+1) = Vert1ce .cootdinates of the
»h. ending point of the! poly-
Y e gon 'seghent being .
. . analy zed. - .
. P . e 1) .
ar f "
‘¢ ¢ . . H
. .8 - .
' 0. . LIPS .. 'ﬂo * "
R < " . " .
- . , .
3. . : |
TR «. 0 .
- " L4

The PIP routine analyzesaeach set of .

T

4
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XMIN(J) ,XMAX(J), = Coordinates of the:

YMIN(J) YMAX(J) rectangle containing
the polygon being .
‘analyzed. .

X-coordinate of tht point of inter- Lo

section of the palygon segment and -

the horizontal ‘1ine passing through

the point being analyzed. .

PX =

£ Indicates the relative location in the
~vertice coordinate table of the poly-)
gon being analyzed. Set .K to zero
prior to analyzing each pupil address

coordinate. - PR

. $ o DF.CIEION TABLE FOR(-{’II; A ’
" eACTION . YES NO .
1. .ncremeat J.from 1 by 1. . )
Is J > pumber of polygons being analyzed? . £ 13 2 0
{z. Set 1PIP = 0. . e . 3 3.
"13. Increment I from 1 by 1. " o .
" Is I > number of 51des of the polyge{n belng analyzed" X 9 4
4. Is X > XMAX(J) ot X*< XMIN(J) i e y oo T % I P
or Y YMAX(J) or Y <YMIN(J)? o 12 5. .
§.- Is Y = Y(I).and Y < (I+1) - _ .
. or Y ZY(I+l) and Y <Y(I)? - v ‘ . . 6 3
6. Compute PX =X(KAI) + (Y - Y(K+1)) (X(K+3+1) - ’X(K+I)) ,,P ) ‘
. . . YR ID) - WRe T, &
* Es PX > X? . . .3 7.
7. 1Is PX < X2 - R I T U S
A > - v ¢
8. Set IPIP = IPIP +'1., - . T i 3 3
g, 1Is IPIP an odd integer? = CL ) 10 .12
. » D S A - I M . .
10. Set PIP-STARUS(J) = 1.% 1 4 17
(The point bfing anadyzed lies within the Jth polygon.) . -
11. Set PIP-STATUS(J) = . ’ '
(The pomt being analyzed lies on the Jth polygon ) |t 1.0
12. Set PLP-STATUS(J) = 3. - s P R
(The point being analyzed 11es outside the J;h polygcm :) -1 1~ .
13. Return to the calling program. : - ~ ! . . ’
- - . ) LA ‘ »’ .". - : ,
., ' \
'.‘ . - i - . ‘.
» "", N » i , S .
* ‘-.. . o - .‘ \ \ ~
» s~ [
¢ ‘ D ' ‘ ’ @\ i
Y 3 - , - 3 . “ Lot ¢
) .' .
) . o ' . R Y N %
* ot = '
& 94" I
) ’ - . o I . .' ql 4 N * LY ‘ -
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CINCH

Txme-sharxng

v

. .
Fugene J Muscat

Moeodrow Wil«un High School
400 Mansell

&

“Sun Ffanciscu, CA 94134 ° - San Erancaisco, CA 94117
£415) 239-6460 ' (A415) 666-6771
[ . R ‘. - ) ¢
- . : ABSTRACY N :
- . ° * .
. ' CINCH Manage nt lnFormatxon System for student attendance ~

, informatyon Y
The sy
congists OFf caurse
information

ed to oparate on

nformation,

.yrading 3he uses i1nclude yeports to parents, teachers, .

. rounselors and deahs as well as reports generated for state required '
Average | 1ly«Attendance Figures 1Yhe economies of operating on a small .
computer Ysed maily far anetruction mean that both the administrative

’ , uses and the 1nut urtional usec of the system are easidly affordable.

, N h - '
o v, 0 . y
‘ . " . . .
. Y
, INTRPDUCT 10N . ' .o
s e e - rigé History
W . . * v v J g p— ( S
. '#,INC(H 15*a model management inform- . '

atton syctem dgsxgued.tﬂ provide schoul e
administrators with a wealth of egsily

handgtsd date based on student attendance

o performance, .

e .

-
s .

The main purpose of the CINCH system
1% to provade easily maintained and
cctensive data on student attendance
patterns f-rom 1ts xnceptan the main
pust pose of CINCH ha« been to provxde
parepts with an 1ndividual record of their
‘students ‘ :sehpol perfBrmance  Because
of the dethl of the data npeded to
previde these.periodic¢ repicts go the
home, several kinds bf 1nfurmation aie
also avdilable to the School. . -
ot
secondarg goal of the CINCH effort
1s torgrovxde a model for how smadl
tomputevs., primarily used for 1nstruction,
tan bp used FTor meaningful ad inistrative
purposes Computer Assxsteg nsxruttxon
and Computer Support of Instructional -

Activities are extremelg 1mportant uses of!

small, geneval purpose d:gx;;l computeuns:

I1fs however, 1nstruction use does not

exhayst avai1lPable computgr capacity, 1} .

1 economijcally desireape to provide

administrative servac o the suvhvol

copmunity. CINCH 1s intended to provide

a fodel of suth a use a-model that
ourages open communikcation

ticipation.-

en communs ty
ortynatigs For outside fundi

pag vocational educa xon and
. ! '.
. . . \

op
L »

{
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An Attendancv

N

written 1n BASIC
student i1nformation and attendance/

Gystem for Small . ‘

Systems - . ’

<o

+ Paul Lorton, Jr,
College pf BUaness,Admanxstratxon
, University of San Francisco

a8 computer used maynly for instrue- L
The data base for the system

CINCH was developed a't.the request
of one of the Seniur High GHchool prince
"pals in the Sun kFrancisco Unified School |
District’ Ambhg other requests, he.wqnted
to send~periodic progress reports .home
to the parents and wondered 1f the sma}))

ttMeshaera system then in use for
anstructi1od could ai1d 1n achieving that
goal There was also a8 desire to monitor

' the dverall atténdance pattern 1n the
school since absenteeism tended to be
quite high and tp fluxuate markedly.

The staFF of the EDP Resourcv (out?t
had been dxscus‘xng various ways 1n 1ch
« the computer ctzen a Heuwlett¢-Packard
20008 sufcem) could be ,used for adminis-
trafdve purpos%s in order to fully utilize:
1t’s potentxal and this suggested appli -
catione seemed-anhﬁdcfl opportunity

-

.During the first year (1971-72) of

'the prOJect more was learned, perhaps,
than was produced. The, machiw available
wa¥ ,a ‘Hewlett-Packard 20008 Vimesharing

System. It was more limited jn size and
capabilities than the HP-2000F presently
1n use but it was "bag enougt. * A system
was desxgnep to meet the main requirement
of producing reports ‘for parents. As the
system started opération, thevadminis~-
tration of the school-began to appreciate

, the potential, and formulated additlional
uses for the available 1mfbrmation

2 Ll ‘ N




l Thes learnxng experience” of the fFirst - of the procedurg of the school* At the

. year provided a £irm idea Of the kinds of same time the school district’s central
' data that could be maintained‘and reported office used many of the features of CINCH
to the school cqommuni ty. e also gained in designing the district wide: system
. a better“idea of the opgrational cén-= L - ’

straints od the system,

nd the kinds of . ) e o
learning opportu

ies/which can be pro-

s vided .to students by e existence of a c, ‘ ,
system that has rejyl parallels in the -
business community " S DESCRIPTION OF CINCH . L .,
Several extensions were'mad;'For T - : )
the second (1972-73) year of operation. )
> .
These extensions included a new method Dt oop The CIN:Q su:te:hconsistﬁlof several
fdr feeding the attendance information _ programs written in the BASIC language
: into the computer system. Rather than ’ and operating on tﬁe gowlett—Pnckard 2000 -
. lists to be filled out at the end of ::rre:oﬁimESSharequthlc (TS?) :uste?.
each reporting pgriod then engered from e programs are of SThree main ypes:
a keyboard into the computer, the ! - pat N - e
‘« information was recorded on “mbrig senset . Ra a za‘“ enance .-,
.. cards and entered auvtomatically into the ) S:p:r :i: . ‘.
* _ <computer thraugh an optical card readtr atistics .
' » ’y R " [ -
\ " Recording the information on &nrds . * In addition, severa%_utilixq programs' f
3 means that it could be entened tnto the » were developed Fof handling house-keeping
machine directly. eliminating the keyboard chores such as alphabetizing sfudent names,
entry step This "batch” method meant more consistency checking of, the data, bulk- -
detailed attendance data could be recorded updating of file inFor@ati:n. etc. .
divrectly by the teacher and entered into . ) : o e
¢ Lo the domputer rapidly without reducing the "
instruftional’ use of the systvem by so Data Maintenance . . ,
y . . Juch as one terminal: Entering the_data - . LR s S
directly from ¢ teacher-marked ents ' & ‘
B ,also meant that time formerly spent in ¥ ; idD:ta :0? zhe i::brMation sqstsm 1s P
_inputing the data could be spent in earlier. ivided into Yhree areas: .
veriFicatlnhaoF the information and final . Stodent inFormatton :
{ : reports could be available quite rapidl? A Parent information ' - ol |
: o A modification in the tqpe&of g ©  Class information . Ll
! :::o::gzi:nq:::orte:nrzsali2302;:: :3:;22 * The 'information retained, on sfudents ° l
-able far each stué t in each class, daily consists of some identifying information,

attendance, tardy-and grade informatdon
@bsence and tardq indications were recorded
“‘gor each student with’ the approximate grade ?Zr :h:icur:e:tt;fportinz 9e;iod,an:
tas before) marked at"the end .of the card’ - cumulative o e semester Yor eac

‘ o {s enrolled. "o
Daily marks for tardies and absences class in which the student o
-dramatically extended the depth of the ::: :::::tn:;:::m:::ozh:sdzzse::d::;sthe. / .
: . e inf:rgatlon available within each‘reporting class information consists of the -time, y/"
period. . title, €edcher, and other ide%tifuing
- . _ information oh each cl#ss offered .
4 BN . P ., - ) . B . L
. fhe data retained for each student Maintenance of identificltion infor-
was expandeu The Fdﬂlowi g information ﬂ!tion is performed internctivelq as ° -
‘/ was rqtaxned in the austem or each 3 required "Name, addressy counselor .and (3, '“ Lt
studen ‘54 N other ‘information changds are enteéred’ .
v : , S A S into e appropriate *ile, through” out
/ﬁ\ //14“(£j2ﬂ Studené Naéﬁ ' n . the sztr The student ‘population at this
§ﬁ\ ”‘ﬂ” iéVSex. Gradé ™ Counselor, Homeroom . particular hbgh lqhool is qubtd mobile
ﬁ¥ i\ ﬁ“)”#i Course Segxyence Numbers, For. tFis reason and’option wad .added to
W ,? A ,fﬂ¥ Cumulativy Absence and Tavdy sdrop but not delete & student Since >
‘ ' &Hﬂ{&ﬂ figures for the semester students would formally drop from school
<‘ /15. Tardy and Absente ¥igures for the y then reappear a cqyplé o?‘ucc@} 1&&6? s
it »  reporting period ! ~ . -
0 6. Approximate grndc tov the rcporting -Enrbllin students in clnsscs “and y
#r . period' entry ot attenldance information tis . 3
! N 7. Home address for cnch stydent performed thriugh reading 4n of the mark
. A@{ - senfe card deck initiated at the boginning
" }v The third, qcnr (1973-74),vof§ned ’ of the -semester. < R
,  {itthe operation of the system. Some new , i e o . T
: ) meporting ‘functions were added nnd) in’ .' . O . ) N . .
. ) bcntrnl. the sqstem gicnme routine part - N -~ s t s ’
v . R ! o, 4, . Y .
. > ’ \ \ ‘ I qg y'
i R IS \ ! ’ » . ‘
Q \ ‘ : s ¥
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ERIC

Aruitoxt provided by Eic:

cure avellable

The reporting options grew in response
o the expressed needs of the users oF the

system Initially the system was decigned
to provide parents with attendance und
progres« vepdrts on their students As a
part of providing this to the parents.
tea her class lists were needed ac well .
as methods for obtaining summary master
l1stings .As the awareness of the system
Yrrew, other people wanted other kinde of
1eports As each new request was honored
the new features were xnteq1ated xnto

th older capabilities so that each old

geport option could make use of the new

& -

feature ™
in xt; current ?oﬁ@)quratxon, reports

in the following Forms
Parent .reports
Counselor Reports
Deans Reports '
Teachers Reports
The parent report was the fimnst

reason for the CINCH system, and 1% 'uced

to.1nform.parents of their gstudent '«

progress during the Lemester. The Tepi ¢

15 generated i1n a format designed to fat

v

Counselor and Dean reports are avail-
able 1n the same configurations and are
essentially lists of students contaiping
any or all of the Following information

~ Name
Address
Enrolled classes ’
Grades for current period.’
Current attendance i1nformation
Cumulative attendance }nFormatxon
In addition., the lists can be genc, -
ated 1n order by numbb§f6¥ classes (eur
abMifig the administratdr to follow up un
¢student only enrolled in one or two .
classes), by low absence honor vole (to
give prarse for good attendance), or by
high numbers of failures (to enable
adsiinistrators to spot students in troubse
academically) , ' .

Teachers are also 9iven a report ot -~
the status of their class at the end of
each Teporting period whxcqanges them !
the total and current attendlance and
tardy figures as well as a list of the '

in a window envelop so that Minmimal labor students clrrently| enrolled 1n their closs .
1< 1nvolved 1n getting the reporte mesled (Sce Figure 2)° .
_to"the parents (See fi1gure 1)} -
. . .
‘ —_— e s et - 4 T e . '
CENTRAL HI& ScrooL ’ * .

. o . - .
PARENé%?F FARLEY REGRET . . -
3334 GABRFAL AVE ‘ . .
SAN FRANCISCO, CALIF. 94334 . , . .
X ‘9. ~
!l!ll}i!*l X , hd .
REGRET, FARLE.Y ) )
’ ATTENDANCE REPORT FOR MARCH $TH TO MARCH 29TH ( 15 DAYS) . .
4 v
PD  COURSE' . ABSENCES TARDIES - GRADE T
1 183 PHYS ED . 0 K F
2 28 AMERICAN LIT 15 v 0 Y] .
3 100 US HIST 1 = 8 . 0 ©F
4 344 CHORUS » 10 o - F
) Y ¢
‘ & 316 FOODS : L4 0
' 7 229 SCI SUR MINI 13 0 .
8 .

l

+ IF YDU HAVE ANY QUESTIONS ABOUT THIS REPORT PLEASE CALL

MRS FAWNE AT 239-6200 EXT S
3

FIGURE 1

94

-

Sample CINCH

Report to Pare - ‘ '

mcCc
v
.
F ~ :
. .
.
. . .
M_MMAMMM

97 ‘: ‘. . . .
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\ 0} ~ . .
’ ~. / -3
. v o * - . ’
LRI TNy
l' . _REPQRTINC PERIOD MARCH 9TH TO MARCH 29TH (15 DaYs! ,
» ]
CLASS REPORT US HIST 2 WITZNAN “3106
. AY . N
ABSENCE TARDIES  GRADE
) TOT CUR TOT CUR L
798 ARTUR, CINDY- “ - 18 9 - 1 -0 "R
116 BROWN, MARY - 27 15 - 0 (o] F
799 BURNMORE. GEORGE D - 2 gl - 4 2 S - .
. 758 CARTER, TRICIA G - 26 195 - 0 (o] F {
1394 ° JINKS, ROBERT -, 11 3 - 12 8 V)
1003 LAUP, SHARON - 3 2 - 1 (o] S
14 LEWIS, RITA - 9 8 - 0 0 F )
K 412 LOWE, CLARENCE E -7 S - U1 (o] v
537 LUMIS, DENNY =" ¢ - 25 13 -2 o F .
t 815 MACK, GERALD N - 9 8 - o0 o s
576 MCLOVE., SYLVIA . - 1, 1 -~ <4 3 S .
" 19 MICESON. LCATALAGA -7 -] - 1 0 S -
- . 817. MUTTON, DARYL e T 'S .
.- . - 1026 PERRY, JAMES L T - 107 s -2 t v
’ /1623 PORT, STORMY E -'10 7 - 8 1 v
870 ROLLIN, A LONG - 4. 1 - 0 (o] S
] . 419 SAMPAM, BURDETTE S - 8y 2 - 0, 0 -s
‘» 872 SMITH, WAYNE + §‘ 1 - 4 3 S
423 TEEKS. RICH = 0 0 - 1 1 S
. 1389 WILLIAMS. CATHY M -3 1, -1 i s
1547 WILLTIAMS, CATHY R - 4 17 - 0 (o] S t .
<o 1361 YOUNG, SHARON . '=-.5 2 - 8 7, v -
TETAL IN CLASS = 22 ¢ ‘ ) P
- . . ‘o .
DAILY TOTALS' **. . : -
12?‘3{3456.7‘99101112131415 .
\ "TARDY 0 2 1 4 1 0 1 2 4 7 3 2 4 1 1 {
ABSENT 8 614 5‘\6 10 12 9 10 14 13 7 6 Y 5 *
» e -~ 3
. i
] FIGURE 2. Sample CINGAVCIass List
- d -
T 1 :
. . o ¢ ' i“- ) : . ‘ .
. Statistics . v . ¢
__________ .)! o, x\_ R , .
+ * . s .
. . A natural consequence of detailed - )
data on student‘s school attendance is . USES OF cincH |
that statistics can be generated Figure 3° ininti .
indicates one of the statistical reports
generated A lot of information on time Many of these uUses were already
of day, grade level and even sex as related indicgpted in the descriptive sectjon
to absences is there This figure is . In this section, however, we will high-
inclided to indicate th'e nature of the . light some of the'.impact of the most
> absentee problem at this high school and valuable uses as the tystem developed
why the ‘effort in develoetng a locally s
maintained system was so.worth while. \
;- The student population was too fluid to Reporting to Parents
allow the normal inertia of central ofFicﬁ s Tmm—— ; """"""" = .
‘ data processing to be effective in iden- \ i .
tifying students with problems or to \ Figure 2 is a sample parent report - .
. indicate patterns of diTficulty . This feature was the Teason for starting
' . . . the CINCH project and proved most reward-
. Ease of programming and the on-line ing The secondary schooi has & high .
= 4 * pature of the system, meant that statistics absenjea rate and hany parents had been
could be produced on request as they concerhed. By the time midterm and.4£indl
. oftém were - The next section, in the " reports got home it.was Yoo late for
digcussion of average daily attendance, parental action for that semes;cr -Bi-
; illustratas this. . wrekly and monthlq‘reports could h‘;P‘
L} v L
, . asg- -
. L ,
Q ’ . ' o :
ERIC *. . .95 .
o ¢ ‘
1 . N ‘4. .




. L2
) / !
‘ . £ : . , .
’ . ‘d
' . <« v &
PERIOD CDVERED MARCH{ 9TH JTO MARCH 29TH ( l? DAYS) ‘ Bq
STUDENT COUNTS BV SEX., GRADE AND PERIOD . ‘4
.- t urnent ABSENT COUNTS AND ‘ERCENTAGES .- . e " )
- ! ' . LY .
. * PERIOD 1 2 3 4 5. 6 s 8 ! X . S
/ | ALL STUDENTS 9314 4402 4585 3127 2%¥25 S035 4644 1094 . *
J DAILY AVERAGES 354.3 293 5 305 7 208 5 175 0 33% 7309 6 72 9 e
PER STUDENT PERCENT 30 Ov 25 4% 20 7% 29 1% 37 3% 30 1% 28 7% 30 1% ‘. .
. 7 < - ) o v '
MALE TOTAL .S 2991 P424 405 1574 ° 151.8 2707 2477 466 | .
DAILY AVERAGFS” 199 4 161 & 160 3 104 9101 2 180 5 1653 31t . : ‘
PER STUDENT PERCENT 32 7% 26 8% 26 4% 29 5% °37 &% 30 9% 30 7% 32 O% *
. s " .
e FEMALE TOTAL ™ 2207 1817 2019 1482 993 2115 1986 622 « . ..
_" . ’ . _DAILY AVERABFS 146 7 121 1 7134 &6 98 8 b6 2 141.0 132 4 41 S . '
LR STUDENT PERCENT 27 1% 23 0% 04 3% 28 7% 36 0% 28 ‘2}25 /429 4%, -
._',:,4._,_~_ [ . | S ..ﬁ,_.- . em , .
MALE 10TH GRADERS 1472 , 1132 11786 631 993 - 1335\ 1451 "Ive N _’4
- DAILY ﬁVERAGES 981 755 78 4 42 7' 66 2 89 3567 10 1 ' [
" PFR STUDENT PERCENT 36.2% 28 2% 29 7435 6% 43.6% 34 77 39 3% 37 5% A T, 1
- , - o - .: v, . R 3 « . i .
P4 MALLE 11TH GRADERS 91 833 767 510 421 929 765 166 *
DAILS AVFRAGES 6§ 1 55 S 511 340,281 61 9 £1.0 111 . :
PER™STUDENT PERCENT 30 &% 26 3% 23 37 25 4% 31 9% 28 9%?%:?2 24 1% ' .
- .
. ~ .
MAl E 12TH GRADERS 494 430 423 410 . 90 419 248 4148 < N . . .
’ DAILY AVERAGES, 331 292 28 2 27 3 &0 27 9 1& 5 9 9 P .
N FER STUDENT PERCENT 27 6% 23 9% 23 3% 27 t% 21 axles 2w 17 ox 41 1z - ! .
FUMALE 10TH GRADERS 921 825 912 530 524 1044 936 109 . _ .
‘l)o'dLV AVFRAGES 61 4 55 0 608 353 3479 69 & 62 4 7.3 . \
° - PENR CTUDENT PERCENT 28 8% 25 2% 27 64 29 97 41 &% 33 14 29 2% 23 47 *
. FEMALE 11TH GRADERS 846 _ 561 648 427 332 . 688, 708 324 A
DAILY AVFRAGES | :56 4 374 432 28 5 221 45 9' 47.2% 21 & o .
. PER STUDLENT PERCENT 31 24 21 74 24 04 27 9% 36 3% 27 14 26 1% 37 2%, N
P — - Y R
b FEMALE 12TH" GRADERS 409 411 443 525 110 367 334 189 ’ : . '
DAILY AVLRAGES 27 3 27 4 29.% 350 73 24 5 22,3 12 6 .
) PER STUDENT PERCENT 18 7% 20 44 19 &7 28 2% 19 8% 20.2% 19 4% 24 2% . -
’ . - A ) .. '
» " . + - P .
7 : .
. “ .
. FIGURE 3 Sample Statistical Report Tos
NN : » *
. ’ . - * .
, e e e et ——— e ——— 3
, .
N for e-0f the 1nformation
The re«ponse by parents aFtﬁr the 1ble use i tudents °
s CINCH reports were mailed was Qu ) .contaxnedlin the data m;::x::esn:c:“ s \
. positive If nothing else. it reminded failang ¢ acse: u:s :"'IF ctudents who
/* them kcep in touch with the school - The which CINCH sa ‘: L8 rouble could be
. phone calls to school increased $0 much were 1n real aca em;c the semester then C
, that a line was added to the report reached early enoug ‘nhel . .
‘giving the correct phone number for a they could po?sxblq.be pe e *

. parent “to call for his student’s counselor
Thas helped decrease the problems of the .

.. school switch board in trying to route

calls to the correct party

.
Repqrts to Counselors & Déans

el et e ——— o . ——

L]
The Counselors and Deans thought

little of the system when

it was tirét

Another report i1n response to a neod ' * A .
was the list .of students taking less than.

- a normal lgoad of classes As the atten- b

dance statistics indicated students wefe !
not always enrolled for a full number Qf . . .

v classes ' Some hdd as few as one class, ;

N some, who had bean in school the preceeding N
semes ter, had no clagses. Identitying and
Pe)piog these students early 1n the
semester was imgortant and a CINCH report . : -

- L4 $
implemented It was a good idea., to be ¢ qiving that information was devised »
sure, but had little to do with them literally overnight K
flut "first ore, then another saw a poss- : . L - 5,
N ° [}
oi + N\ 96 R .-
' i - .f
A . - , SRR —
;s A : 99 3 \\ ' * LA
. ; N B
Emc , ‘ N y
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!, /ToTAL 1231

»

7

-

N ABSENCES DIFF FROM 3RD PD -
10TH 570 8 903 41 3 725 83 ‘81477 27
l{TH 415 $ 510 65 & 540 48 $ 975 14
12TH 296 $ 240 06 8 397 73 t 620 74
NONE 80O $ 31179 % 351 1% $ 177 36 . .
. TOTAL 1231 .. 81694 12 $1664 06 $3073.13 '
FICURE 4 Sample ADA Report
. e
Average Daily Attendance (ADA) )
——————————————————————————— e v
&
One of the most xmportant features
of the system way developed in response *

P e

¢

N

* SUMMARY ADA xnronigtxou

.t

asroﬁrxnc PERIOD HARCH 9TH TO MARCH 291u .
(1 DAYS) .

COUNTS BASED.ON MINIMUM ABSENCE SEARCH

CRADE N ABSENCES DIFF FROM 3RD PD
10TH' 920 1272 1082. \ 2080
11TH 419 719 761 .1373
12TH 296 338 . . 560 874
80 439 72 ) 2%0
2329 2343 - 42327

TOTALS FROM ABOVE TRANSLATED INTO ADA MONEY
. (RATE 1S 176 DAYS = $123.00) . o
GRADE :

to the school attendance oftite wondering
i CINCH cquldn t help them with their
task At this school attendarice for ADA
purposes was taken during third period

In checking the stat stics (see . Figure 1)
1t was found that third period was~not
ywhen ‘the greatest number of students were
present Second perxod seemed to have that
honpgr Moreover., third period was ‘an
arbitrary choice Any period could be
chosen In fact, 1f a student showed
at any class he was there” for the day
ADA purposes

up
tor

A feature was added to CINCH to
calculate ADA reporting figures taking
the' minrmum number, of times a student uas
reported absent as the figoure for the “
state ADA report Figure 4 indicates the’
results of s=uch a calculation for one
13 daz period in Harchl 1973 . N

{ ! T
The money rccovtrkd by this reporting
method more than jyustified the cost of ;
the computer system (even thougl this
was never.an itgue) 1t was a small trick

é

*for the data was in the system ahyway . but

‘4t was an-easily ynderstood demonstration

‘of the utility of the CINCH project and

of the computer system {tself .

~ .

k ) ‘
~ .
e . [ hd

* Such

““stane in the implementation of CINC

request of & school administrator by .
people keenly interested 1t maxxmirnng
the utility (and cost effectiveness) of
small timesharing systems 1n the schools
The capital cost of CINCH was very small
The personnel responsible were already
involved 11 the activities of the £DP
Resource Center. or oF the school
As a model of what can be u:conpl}shcd
when a small timesharing system is' used
to 1ts fullest CINCH adds a very poshtive
dimension The redovered average daily
attendance (ADA) money more than oftfset
(on paper, of courge) the cost cf the
hardwace Jhis.feant that a case for. a
smadl, schoqj* tentered timesharirg system
pould be made 1n ao addxtxonal way
Ordinarily, educational gustifications
are used to support such applications .
justificatians, wipi e appealing, can
be defeated -hy cost constiou critics who
argue that the money Just is ‘t there By
being able to offer 'a second - one
which states money can be save made
through administrative applica
the system - the system tan be
a8 appealxng to all sides
P CINCH rons without notxctabl 1mpact
on the piimavty #155ion of the EDP Resource
Center’s H?wlett Packard 2000F Sysdem
Ihat mission “i's instruction and a cyrner
was
that it not interfer with the xnstruktional
uses of the system urlnd the development
of the CINCH project thers was some 1
ference as deadlines, and dxsasters oc
together but this dad not happen when
system settled into full and routaipe
operation - Ut . \
In summary, CINCH has proven wovrth \,
while tor administrators becauce it placed
a sudbstantial information &ool literally
at their fingpr tips and.it has proven
to be worth while from the stand point
“of the: educetxopal users because it pro-
vides., at, sacrafice to the instructiong
lppll:itxonsT\an‘addttlonal dimension for
cost justification *
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